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8K ON BOARD MEMORY! 

5K RAM 3K ROM or 4K RAM. 4K ROM (Ilink 
selectable). Kit supplied with 3K RAM. 3K ROM 
System expandable for up to 32K memory 


2 KEYBOARDS! 

56 Key alphanumeric keyboard for entering high level 
language plus 16 key Hex pad for easy entry of 
machine code 


GRAPHICS! 


64 character graphics option — includes 


2 MICROPROCESSORS 

Z80 the powerful CPU with 158 instruction, including 
all 78 of the 8080. controls the MM57109 number 
cruncher Functions include +. — squares 
roots logs, exponentials, trig functions, inverses etc 
Range 10°" to9 x 19°° to 8 figures plus 2 exponent 
digits 


EFFICIENT OPERATION 

Why waste valuable memory on sub routines for 
numeric processing’? The number cruncher handles 
everything internally! 


transistor symbols! Only £18 20 extra! 


MEMORY MAPPED 

high resolution VDU circuitry using discrete 
TTL for extra flexibility. Has its own 2K 
memory to give 32 lines for 64 characters 


RESIDENT BASIC 

with extended mathematical capability, Only 
2K memory used but more powertul than 
most BK Basics 


KANSAS CITY 


low error fate tape intertace 


1K MONITOR 


resident in EPROM 


SINGLE BOARD DESIGN 


Even keyboards and power supply 
circuitry on the superb quality double 
sided piated through-hole PCB 







NEW LOW 
PRICE! 


COMPLETE KIT 





NOW ONLY 


Kit also available as separate packs: e.g. 
PCB. Keyboards, Cabinet, etc. 





Cabinet size 19 O"' « 15 7'' & 3.3" 


POWERTR 


The kit for this outstandingly practical design by John Adams published in a series of articles in Wireless World really is complete! 


Included in the PS| COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided. plated-through-hole printed circuit board. 2 
keyboards PCB mounted for ease of construction. |C sockets, high reliability metal oxide resistors, power supply using custom desiqned toroidal transformer 2K 
Basic and 1K monitor in EPROMS and. of course. wire. nuts, bolts, etc 


PSI COMP 80 Memory Expansion System 


Expansion up to 32K all inside the computer's own cabinet! 

By carefully thought out engineering a mother board with buffers and its own power 
supply (powered by the computers transformer) enables up to 3 8K RAM or 8K 
ROM boards to be fitted neatly inside the computer cabinet. Connections to the 
mother board from the main board expansion socket is made via a ribbon cable. 


Television by courtesy of Rumblelows Ltd. price £58 62 


PSI Comp 80.Z80 Based powerful scientific computer 
Design as published in Wireless World 




























Mother Board Fibre glass double sided plated through hole P.C.B. £33.90 ee —~ es. 7 ‘ 
Shai Wik iets hl oe cat ce vas _ __. = - . , ig racer {| 
to.connect to expansion plug cued pe aaa Bs } ep oes | bi = at ie OES anand | 

8K Static Fibre glass double sided plated through hole P.C.8. £12.50 -: aed en fe meee eee rm me _ niin cnnanapehcsd ¢" 

RAM Board 56°x48" | ee Bem So eR =! 
Set of components including IC sockets, plug and £11.20 fe] CTT oS Ber =) — » acdsee 
socket but excluding RAMs. , aac a bead aS Gao ft. 
2114L RAM (16 required) £5.00 eas al inet = oS Pe 3 . 

Complete set of board, components, 16 RAMS £89.50 dé a = te ed a arr 
8K Fibre glass double sided plated through hole P.C.B. £12.40 “ 
ROM Board 5.6" x 4.8" ; 

wmIilIIIIITIITIIL 

Set of components including IC sockets, plug and £10.70 

socket but excluding ROMs shh LL cy ‘al . 

2708 ROM (8 required) £8.00 & a 

Complete set of board, components, 8 ROMs £78.50 


PCB size 16 0O’’x 12.5" 


Floppy Disk, PROM programmer and printer interface coming shortly! 


Value Added Tax not included in prices 


PRICE STABILITY: Order with confidence. Irrespective of any price 
changes we will honour all prices in this advertisement until May 
30th, 1980. If this month’s advertisement is mentioned with your 
order. Errors and VAT rate changes excluded. 

EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 
handling and documentation. 


U.K. ORDERS: Subsequent to 15% surcharge for VAT. NO charge is 


UK Carriage FREE 


POWERTRAN COMPUTERS 


(a division of POWERTRAN ELECTRONICS) 


thst ths i bel tee ne PORTWAY INDUSTRIAL ESTATE ANDOVER 
csr cy ae peiasmanih nt ada optional service (U.K, mainland only) ANDOVER HANTS SP10 3MN (0264) 64455 







INFUT M 
PRINT 
FRINT “WHAT TS THE INTEREST RATE* 


INF UT & 
PR TNT 
DIM N$L3I 


~39)/100 


Is INT(RK100+.5)/1¢ 
T iE N 439 


T=T#I 
X=X+1 
FRINT 
PRINT ‘DO YOU HAVE ANOTHER CASE® 
INFUT N$ 
FRINT 
IF N$C1ls2J= 
GOTO 30 
PRINT 





NEWS 6 

If it’s worth knowing — it’s here 

MACHINE CODE 14 

Do it a bit simpler 

PET BITS 22 
. and pieces of useful info. 

PROGRAM LIBRARY 26 

Order gentlemen please 

HP 85 PREVIEW 31 

Answer to a dream? 

SOFTSPOT SPECIAL 35 

Sixteen pages of your listed goodies 

PROBLEM PAGE 52 

Solve these if you can 

PICO—BASIC 55 

Smaller and smaller and.... 

MPUs BY EXPERIMENT 62 

Hardlines which work 

LETTERS 68 

Well, you said it! 

LANGUAGE SURVEY 72 


How to say what with what and who to! 


Computing Today International is normally published on the second Friday of the month prior tothe coverdate. > 
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¥V Py Fae 


~ _ Professional 
¥ ASCII Keyboards 


MODEL KB 756 


FULLY ASSEMBLED & TESTED 
CASE AVAILABLE 


| Accessories Available include: — 
Edge Connector KBISP £7.95* 
Numeric Key Pad KB710 £7,50* 
Plastic Case (Black) KB701 £4£12.75* 
DC to DC Converter DC512 £4£5.00* 
"U.K. Orders add 15% VAT on Order total. 


FULL DATA SHEET ON REQUEST 


Citadel Products Limited. 


Dept. CT. 50 High Street, Edgware, 
Middlesex HA8 7EP. Telephone 01-951 1848 


see” CARTER 
KEYBOARDS 









Happy Memories 


21LO2 450ns B3p 16K Memory Upgrade Kits for TRS-80, Apple and 
21L02 250ns 1.00 Sorcerer all at £42.50 

2114 450ns 4.75 

2114 250ns 4.75 Vero $100 Products: 










4116 200ns 4.50 6 Slot Card Frame with Power Supply 741.36 

4116 150ns 5.50 Prototyping Cards (3 types) each 13.66 

2708 450ns 4.95 

2716 5y 16.95 Extender Card 21.70 
Motherboard with 6 connectors 67.65 

IC Sockets: Ithaca Intersystems Products: 














Pins Solder W/W $1002Z80 CPU Card 4MHz A&T 176.81 
8 10p 24p 3100280 CPU Card 27MHz AZT 150.94 
14 lip 36p S100 280 CPU Card Bare Board 30.19 
16 12p 39p $100 Video Display Board A&T 125.06 
18 16p 460 $100 Video Display Board Bare Board 21.56 
20 7p 58p $100 16 = 2708/2716 AKT 73.31 
22 19p 6ip $100 16x 2708/2716 Bare Board 21.56 
24 21p 63p $100 Proto Board (Plated Through) 21.56 
28 Z7p 7Op See ithaca’s own advertisement for full range 
40 37p 1093p 
VERBATIM Mini-discs (Pet, TRS-80, etc.) 19.95 

















SAA5050 14.85 Cannon MIN-D 25 way connectors: Female 1.84 
$AA5020 7.15 Male 1.60 Hoods 63p. Other sizes available 
B81LS95 1.50 

81LS97 1.54 DIN 41612 Eurconnectors 64 way:Female 3.74 
74LS series: Right-angled Male 1.98. Other Sizes available 






Lots of them POA DIP Switches: 4,7 & 8 way all at B5p 





We stock a full range of Wire-Wrapping equipment and supplies for you to 

choose from; we have shelves of books — give us a ring with your 

requirements and avoid crippling postage charges. Our stocks are too 
numerous to list here — free price lists sent upon request. 







The shop is open from 10 until 6 Monday to Saturday and is worth a visit to 
catch a surplus bargain — Keyboards at 39.50 today, we may have some left 
when this gets to print? 18 slot S100 Mother Boards at 27.507 











ALL PRICES INCLUDE VAT. POSTAGE FREE ON ORDERS OVER 10 POUNDS 
IN VALUE, OTHERWISE ADD 30p. ACCESS AND BARCLAYCARD WELCOME, 
YOU MAY TELEPHONE WITH YOUR CARD NUMBER AND REQUIREMENTS. 
TRADE ACCOUNTS ON APPLICATION, GOVERNMENT & EDUCATIONAL 
DEPT CT ORDERS WELCOME £10 MIN. 


19 Bevois Valley Road, Southampton, 
Hants. $O2 0JP Tel: (0703) 39267 







STOP PRESS: Superboard 
UK101 TRS80 Compatible 


COLOUR 
YOUR 
NASCOM! 


DAZZLING COLOUR GRAPHICS FOR NASCOM 1 & 2 


Genuine bit-addressable ‘‘pixel’’ system for straight- 
forward programming of pictorial or mathematical 
functions. 


8 Colour display plus 8 colour independent background 


facility. Full documentation with FREE SOFTWARE: 
powerful sub-routines for vector generation, demon- 
stration program for animated effects. All runs in Nascom 
1 without expansion. Complete with UHF Colour 
Modulator for operation with normal colour TV set. 
Superior design allows connection to most other micro- 
processor systems — send us diagrams etc of your b & w 
video circuitry for free advice. Don't be fooled by the 
price: this is a top quality product which will transform 
your computer. 


NOW AVAILABLE FOR PAS 
| LIMITED PERIOD AT PLUS V.A.T. 


\SARC ATCARD * 


| Dower House, Billericay Road, 
VVILLIAM Herongate, Brentwood, £. 
STUART Essex CM13 3SD. 


SYSTEMS Ltd Telephone: Brentwood (0277) 810244 


TRS 80 
SOFTWARE 
The leaders in 
Innovative 


_ software 
All types of programs 
for the TRS 80 
Model 2 software 
available soon 
Large 27p SAE for 
our current catalogue 


A. J. HARDING 
(MOLIMERX) wg 


28 Collington Ave., 
Bexhill, E. Sussex. 
Tel. (0424) 220391 
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ere's an offer you can't refuse: 
| Because of the lack of availability of MK 4118 
Paes Oe FREE RAMs, Nascom Microcomputers is supplying its 
eos a POWER Nascom 2 without the 8 spare 4118s but witha FREE 
rok SUPPLY 16K dynamic RAM board. 


WITH 4 


‘. - = _—_—— ummm §=6When the 4118s become 
Se || NASCOMA2 ss availabie, Nascom 2 
ie SY with purchasers can have them 
at the special price of £80 
32K RAM + VAT for the 8K. 


PLUS So, for £295 plus VAT 
VAT ae | 
this is what you get: 


MEMORY 
@ 16K RAM board 


es u (expandable to 32K) 
y @ BK Microsoft BASIC. 


=, @ 2K NAS-SY5S 1 
S3 * h monitor 
ritis @ 1K Video RAM 


It’s @ 1K Workspace/ 
Scratchpad RAM. 


Ss | i @ Main board sockets 
— ne | est a6 forthe 8x4118s or 
ua VAT , i MICROPROCESSOR 2708 EPROMS 

2102 1.20| @ Z80A which will run at 4MHz but is selectable between1/2/4 MHz 
8 for 8. 


HARDWARE 






















2116 4.00) @ Industrial standard 12° x 8’ PCB. through hole plated. masked 
ae $0.00/ and screen printed All bus lines are fully buffered on-board 
“is a INTERFACES @Licon 57 key solid state keyboard 

2708 769|@ Monitor/domestic TV interface 


28.00| @ Kansas City cassette interface (300/1200 baud) or RS232/20mA 
teletype interface 

The Nascom 2 kitis supplied complete with construction article 
and extensive software manual for the monitor and BASIC 


EXPANSION NASCOM-1 os alike Henares ee 
tExpansion buffer board €32.50 —_ Pe eo nis é 
MEMORY KITS (inclusive al! 32K expansion Mk |! £24.50 
hardware) #84 power supply for larger 
Ak eas than 32K expansion £60.00 
16K 6149 0 *Exnar:sion card frame £29.50 
32K e200 _EPHOMprogrammer ... . £13.95 
#.) GQboard with decoders and SMART-1 Ce ee ee te £74.96 
all hardware except ICS w ny Basi £25.00 
accept uo to 2PIOs 1 CTY and super Tiny Basic (with editor and machine 
1 WART £35 Tey Puta £35.06 
NEW. T 4 operating system in (2 Zeap assembler editor £37.06 
1708 EPROMS UPWARDS BK BASICROM ........ £40.00 
COMPATIBLE FROM T? and 8-BUG NespenTextHandler.... . £0.00 | 
£25.00 Disassembler......... £9.96 


NAS SYS 1.MONITOR .. 


NASCOM IMP PLAIN 
ascve-om MP——_—PAPER PRINTER 


: rad 
— iene 








ee Fully built and housed in a stylish enclosure 
ene Se ol for just £325 plus, 15° VAT .Interfaces with 
—————a all micro computers. Deliveries Ex-Stock. 





@ Optional tractor feed. @ Baudrate from 110 to 9606 


The Nascom IMP (Impact Matrix Printer) features are: @ External signal for optional synchronisation of baud 





























@ 60 lines per minute @ 96 cnaracter ASCII set , _ 

@® 80 characters per line includes upper/iower cose FHALF PRICE — EXCLUSIVE TO HENRY'S 
® Bi-directional printing @ Automatic CR/LF OFFER “a . 50% OFF MAKER’S PRICE 
@ 10 line print buffer @Accepts&. paper ge ; 





——. “ Seo 
a oe ee 
4 = ok © ry 





®Software selectable 20, 40 and wu | 
column using 120mm aluminium- 





rpg Ee | 











FERRANTI COMPUTER KEYBOARDS t e180 Ines per minute 
- ©7150 lines per minute. 
or a ee ee ra e- *Centronice parallel data interface 
ii ‘. ‘ee 4 tet oe. & 6 ae ree 7 . ; rast - for N avg Tandy, otc. 
SOLID ‘ BR So Seat we et ear oe ee ee ®240volt emep foot. coe 
STURDY oe _ 4 tl ORR ee ofaae re <i nie — ®Paper feed, and on/off select switches 
CASE » ¥. - ea ee” Audible ‘BELL’ signal Weight 10ibe 
= on eh tae thn Oe ®Size: 13° x 10} x 4)" LIST PRICE £400 







8 ® New, boxed and fully guaranteed 
60 Key ASCII Coded in steel case In good condition 







moo 80 column = =—— Ou rr Price £195.00 
Latched output complete with Plug & Cable resi fee | plus VAT post FREE 
| with circuit to convert to T.T.L. levels. £2 = P £2 50 | CENTRONICS | P1 PRINTER Spare paper £9 for 3 Rolls + VAT 








ri 





Your London & National Nascom Distributor 
Export Orders deduct VAT. but add 5% Carriage 

Official Export & Educational Orders welcome 
Our Telex 262284 Mono Ref. 1400 Transonics 













COMPUTER SEND 
BROCHURE 15p 


ew HENRYS 
FREE STAMP |-——— 


Computer Kit Division 


404 Edgware Road. London, W2. England 
01807 AAS? 
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| PETSOFT 
| ACT 








Cries of “‘more choice’ have 
now been answered by Petsofts 
introduction of a FORTH Com- 
piler/Interpreter package for the 
PET. The implementation con- 
sists of a 200 word ‘dictionary’ 
where each word is equivalent 
to a subroutine in BASIC. This 
allows the user to tailor pro- 
grams easily and also allows 
| structured programming thus 
making for more flexible soft- 
ware. The package also includes 
| an assembler and text editor, 
the cost is a mere £30 + VAT, 
| The parent company, ACT, have 
further cemented their relation- 
ship with the American firm 
Computhink by jointly pro- 
ducing the new 800 Series 
machine. At an exceptionally 
well oiled press reception the 
august members of the compu- 
ter press were allowed to play 
with the system before the 
dealers had their show. | suspect 
that this practice will be discon- 
tinued owing to the erasing of 


vital programs on disc. Still the 
system is very flexible, the 8” 
floppies give it a very useable 
one and a bit megabytes and it 
looks and feels like a GT version 
of the PET. Perhaps Commo- 
dore will think twice about the 
introduction of their new sys- 
tem into this country? The main 
benefit that this small business 
system can offer is its compata- 
bility with all the existing 
software produced by ACT for 
the PET — a figure of 80% is 
quoted. Technical details are :— 
2 MHz 6502, 46K user RAM, 
12” VDU (64 by 30), 122880 
addressable graphics points and 
standard PET graphics, full edi- 
ting, three programmable fonts, 
standard parallel printer port, 
RS232 serial port, disc port for 
up to four 8" floppies, Exten- 
ded DOS, Microsoft BASIC with 
machine code monitor and Tiny 
Assembler, full ASCII keyboard 
in upper/lower case and numeric 
pad. The price for a basic sys- 
tem is quoted at £3,950 with 
800K mass storage. For details 
contact ACT at 5—6 Vicarage 
Road, Edgbaston, Birmingham 
Bip-3ES. 


APPLE CROP 


As each month goes by we seem 
to find more and more bits 
being made for Apples, a veri- 
table glut of goodies must exist 
by now. The latest offerings to 
be added to the mountain are 
both from Microsense, the main 
dealers. The first is an ALF 
Music Synthesiser card which 
allows you to write your own 
magnum opus on the screen 
with a paddle control. You can 
play about with the pitch, 
envelope, decay, sustain and 
volume within the full piano 
range of eight octaves and then 
send the completed work to 
the outside world through your 


SHOP TALK 


First out of the bag this month 
is the news that the Byte Shop, 
who were taken into receiver- 
ship a month or so back, has 
been sold off to Comart, Com- 
art are better known for their 
comprehensive stocks of Crom- 
emco kit among small business 
users. The chain of existing 
shops is still trading under the 
name Byte Shop 1980 and it 
looks as though the future 
plans for expansion will go 
ahead, but maybe not so fast. 
Second item to crawl out of 
the mailbag is news that Adda, 
the West London store, are to 
open a central London office 
in Hanover Street. The new 
address is 1-2 Hanover St., 
London W1 and the phone is 
01-408 1611. The main aim 
behind the expansion is to 
offer a better, faster software 





HiFi. Each card can produce 
three voices and you can have 
up to three cards. The unit 
costs £180. The second — and 
far more important — offering 
is the new Prestel capability. 
Owl Computers, in conjunction 
with the PO and Microsense 
have modified a standard Apple 
communications card to handle 
the Prestel transmissions. The 
unit has provisional approval 
and is expected to cost around 
£600 but this does not include 
the modem which you will have 
to rent from the PQ. For more 
details on the Prestel card con- 
tacts Mike Gardner of Owl 
Computers on 0279-52682 or 
for general Apple info contact 
Microsense at Finway Road, 
Hemel Hempstead, Herts. 






service to businessmen in the 
central London area. Midwich, 
the Nanocomputer people had 
sprouted a new organisation to 
handle its smal! business mach- 
ines and Apples. The new 
company is called Siafield and is 
looked after by Phil Everton at 
the same address as Midwich, 
namely 209b High Street, Wal- 
tham Cross, Herts ENS 7AY, 
phone Waltham Cross (97) 
29310. Midwich are now dealing 
solely with the SGS-Ates range 
of product, including the highly 
successful Nanocomputer. And 
last but not least comes news of 
expansion by Newbear, in the 
guise of Newbear Books. They 
have opened a new store in 
Birmingham, at the Tivoli 
Centre, Yardley and there is 
good access and lots of free 
parking. Shop hours are 9—5 
Monday to Friday and you 
can phone on 021-707 7170 for 
a booklist or further details. 
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| think that our last club survey 
has produced the highest ever 
response, we have had over 90% 
of our forms back now so if you 
are still holding onto one, send 
it in. First in the column this 
month come the additions to 
the list. The PET education 
group is run by Dr Chris Smith 
of the Department of Physi- 
ology, Queen Elizabeth College, 
Campden Hill Road, London 
W8 7AH. They have about 20 
members, membership is free 
and they have a special interest 
in CAL, that’s Computer Aided 
Learning according to my dic- 
tionary. Changes to the pub- 
lished list are starting to come in 
as clubs have their AGMs, from 
the top. . . Southgate Computer 
Club have a new primary con- 
tact, Mr Panos Koumi of 33 
Chandos Avenue, Southgate, 
London N14 7ES. The tele- 
phone is 01-882 2983 and they 
meet on Wednesday and Thurs- 
days fortnightly, membership ts 
£1. The Gwent Amateur Com- 
puter Club has got itself a new 
meeting place, namely 10 Park 
Place in Newport where they 
meet each Wednesday night. 
They now own a couple of sys- 
tems and as a result the club 
fees are now £3 or £1.50 for 
students with a meeting charge 
of 20p. Their new primary 
contact is lan Hazell at 50 
Ringwood Hill, Newport, Gwent 
NPT 9EB and the phone is 
Newport (0633) 277711 during 
office hours. SELMIC are now 
holding regular meetings at the 
Thames Poly, Churchill House, 
Greens End, Woolwich on the 
second and fourth Wednesdays 
of the month. A door charge of 
75p is made for non-members, 
their primary contact remains 
unchanged. The North London 
Hobby Computer Club is mov- 
ing well, recent talks have 
included Speech Synthesis and 
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CLUB CALL 


Recognition and Security And 
Fraud. Future evenings include 
Artificial Intelligence and Ro- 
bots on April 9th, CAI on May 
7th and the House Computer on 
June 4th. Meetings are held in 
the Students Common Room 
and they start at 7pm. Further 
details of the club activities can 
be found in their excellent 
magazine GIGO. Contact de- 
tails are unchanged from the 
survey entry. And whilst on the 
subject of mags we are now 
getting Printout, Richard Paw- 
sons new PET extravaganza. 
Excellent value for money and 
it can’t be too popular with 
Commodore as he keeps break- 
ing their secrets! Printout costs 
£9.50 for ten issues and is a far 
better bet than the official user 
group who haven't produced a 


- 





SINCLAIR HOMES IN 


Clive Sinclair, the man who 
brought you the Mk 14 and 
the Microvision, among other 
things, has announced his latest 
offering to the world. Called 
the ZX80 it is a Z80A based 
system with a touch keyboard 
and built in BASIC. The whole 
thing is about the size of a small 
desktop calculator — you can 
hold it in your hand quite 
easily. Special items abound 
because of a radical new design 
idea, you get single key oper- 
ation for common BASIC com- 
mands, syntax error checking on 
entry and a full alphanumeric 
keyboard. However with the 





single mag since Richard left to 
do his own thing — if they have 
done one I'd love to see it 
because it hasn’t crossed my 
desk yet. 

And finally on the Club 
scene .. .T he Merseyside Micro- 
computer Group have asked us 
to point out that they have a 
vast array of sub-groups as well 
as the parent body. Full details 
are given in their regular news- 
letter but the main ones are 
Research Machines 380Z (run 
by Alan Pope), Education 
Group (run by Mr M Trotter), 
Apple Special Interest Group, 
the SC/MP group (run by Bob 
Perrigo) and the PET special 
interest group. Contact any of 
these through the main organi- 
sation at the University of 
Liverpool. 














NEWS 


Price at just under £100 ready 
built, or £77.95 for the kit, you 
do have to accept restrictions 
on the flexibility of the mach- 
ine. The Z80A its run at 3.25 
MHz tnstead of the usual 4 MHz 
as this is a convenient multiple 
of the TV scan frequency, yes 
the CPU has to look after the 
TV as well, and the system is 
not as fast as one would expect. 
The BASIC has been squashed 
down from 4K Integer style by 
using a look-up table system for 
the command words and by 
having the character set built in 
with the monitor. One is not 
informed how much ROM is 
used but there is 1K of RAM — 
equivalent in Sinclair terms to 
4K of usual RAM. The design 
includes the drivers for the 
VDU, a normal B/W TV but 
black on white, and a cassette 
interface for mass storage, at 
some non-standard rate, but the 
bus capability is very limited 
owing to a lack of buffering. 


You can add up to 16K of RAM 
onto the system, it comes in 3K 
chunks which cost £12 for the 
board and £16 per K. Because 
of the architecture it would 
not be advisable, although poss- 
ible, to hang exotic peripherals 
onto the system as the CPU 
would spend more time looking 
after them than it would ser- 
vicing the program. However, 
at the price it represents a 
definite opening into computing 
for schools and colleges — 
especially in kit form — and asa 
very high class executive mind 
stretcher. The kit version is 
available as from February and 
the ready built system is pro- 
mised for March. We_ have 
naturally asked for a review 
sample and will let you know 
in the near future how the 
system measures up under test. 
Sinclair Research can be reached 
at 6 Kings Parade, Cambridge 
CB2 1SN and their phone is 
0223-312919. 













introducing the 


sal 


. A Suite of powerful business programs ata 
budget price — from ACT Petsoft, the 
Bene software specialists! 














LEDGER £120 


| Commodore Disk £95 Cassette version 
Full facilities for maintenance of the Purchase Ledger, the 





Commodore Disk £95 Cassette version | preparation of a list of outstanding balances and printing of 
Full facilities for the maintenance of the Sales Ledger, the remittance advices. The system produces the following 
preparation of a list of outstanding balances and printing of printed results: Audit List, Aged Creditors List, Contro! 
statements. All data including new customer details, invoices, | Accounts, Purchase Ledger Record, Remittance Advice, 
credits, cash and transfers are entered under step by step | Cheques and Payment List. For 32K PETs 
guidance on the display screen. Printed results include Audit | a 

List, Aged Debtors List, Control Account and Statement. gy. 


For 32K Fels ao ‘it 
Both Sales 
Ledger and 


Purchase 







INVOICING WITH STOCK £75 


A powerful, easy-to-use system for the CompuThink 
Disk, handling 1200 or 2400 stock iterns per diskette. 


, PAYROLL 200 £50 


For up to 200 employees, on disk or cassette. 


WORDCRAFT £325 
The ultimate PET Word Processor, now on 
CompuThink Disk. 


. and over 200 more business programs, 
games and programming aids in the NEW Jj 
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TAPING IT 


Home computer users have now 
been given more choice in the 
cassette tape market with the 
introduction of a new Scotch 
digital tape from 3M. Desig- 
nated the 830 it comes in a 
neat little box and is available 
in two sizes, C10 and C30. The 
new style packaging of the tape 
has also spread to the whole 
range of 3Ms data recording 
media and the silver and black 
design is easily spotted. We have 
had a sample of the new C30 in 
the office and it seems to per- 
form excellently, we have not 
managed to get any LOAD 
ERRORS on the PET! For 
details on the whole range of 
3M products contact them at 
3M House, PO Box 1, Bracknell, 
Berkshire. 











$100 IN A SPIN? 


A new disc system for the $100 
bus has been announced by 
Equinox and is claimed to be 
exceptionally reliable. The unit 
is the KB10 with 5 MB of fixed 
and 5 MB of removable storage 
which is about ten times faster 
than a floppy. Software current- 
ly supportable includes CP/M2, 
MP/M, FAMOS and OMNIX. 
The unit can also cope with up 
to four tape systems along 
with “‘unlimited’’ disc storage, 
the only limit will be the fact 
that the unit costs £4950 a 
go. Details are available from 
Equinox at Kleeman House, 16 
Anning Street, New Inn Yard, 
London EC2. 





NEWS 


OF COURSE 


Portsmouth Poly are running a 
series of courses in the near 
future. Included in the list are 
"First Steps’’ a three day course 
for engineers on July 2-4, 
“Second Steps’ which is a 
follow up on 7-—9th July, 
Microprocessor System Design 
which is a four day course on 
17—18th July and a course on 
Sixteen Bit Micros which runs 
for two days on 17-18 July, 
Full details of all these can be 
obtained from Mrs A P Sizer at 
the Dept of Electrical and 
Electronic Engineering, Ports- 
mouth Polytechnic, Anglesea 
Road, Portsmouth PO1 3D4J. 
Manchester Poly are also run- 
ning a seminar on the 28th May 
in the All Saints Building of the 
Poly. Called Microcomputing in 
Research and Higher Education 
it is aimed at people involved in 
those areas. Further details are 
obtainable from Dr G J Boris 
Allan on 061-228 6171 ext 
2457 or direct form him at the 
poly, Dept of Social Science, 
Aytoun Street, Manchester M1 
3GH. Finally on the topic of 
conferences COMPSTAT 80 is 
here. This will be held at the 
University of Edinburgh be- 
tween 18 and 22 August and 
over 300 people have registered 
so if you want to go you'd 
better hurry. The main topic of 
interest is that of computational 
Statistics so if that’s your par- 
ticular scene you can obtain 
details from the Director, Pro- 
gram Library Unit, University 
of Edinburgh, 18 Buccleugh 
Place, Edinburgh EH8 9LN. 





TOUCHY STUFF 


This must be the month for 
touch sensitive keyboards, two 
offerings at once, you can’t say 
that we don’t bring you the 
goodies! The first is the Mk 3 
touch keyboard from Star De- 
vices that we have on offer in 
our competition. It is a great 
improvement on the _ original 
Mk 1 that we reviewed back in 
April last year — not that there 
was anything wrong with that — 
and includes some _ fantastic 
options. Among the list of 
possible configurations we find 
single five volt supply, odd or 
even parity, repeat key, elec- 
tronic shift lock, etc and those 
are just the start. User definable 


options include RS232 output, 
fourteen baud rates, on-board 
+12 V option for the RS232, 
TTY character set only, tri- 
state outputs plus many more. 
Each key is expected to last for 
at least five million strikes so 
it’s unlikely that you'll wear it 
Out and the touch surface ‘is 
wipe clean and fully sealed so 
you can pour coffee all over it. 
At the bargain price of £48.50 
for the basic unit plus your 
chosen options will you be able 
to resist it? 

The second touch keyboard 
unit is of American origin and 
is called TASA. The whole thing 
is a mere .325 inches in depth 
and is being stocked by Inter- 
face Components of Amersham 
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at a price of £49.50. The unit 
features a full 128 key ASCII 
keyboard with electronic shift 
lock and rollover and the output 
is supplied in parallel ASCII 
with strobe to CMOS levels or 
TT1 with a pull down load for 
open collector logic. The op- 
tions are fixed on this unit 
because it is totally sealed ina 
lump of plastic but this does 
mean that it can be used in 
sterile or hostile environments. 
Star Devices may be contacted 
at Unit One, Mill Lane, New- 
bury, Berks or ring on 0635- 
40405. Interface components 


can be reached at Oakfield Cor- 
ner, Sycamore Road, Amersham 
Bucks or 
5076. 


telephone 02403- 


| CONFESSION TIME 


A couple of slight problems 
have come to light. In our 
Feb issue location OD52 of 
Malcolm Bell's Logic Emulator 
should read OA not AO. The 
message text for MESS 2 and 3 
should also be ignored and 
re-entered from _ scratch = as 
corruption occurred. With re- 
gard to our Competition the 
closing date is the end of March 
so if you haven't sent it in yet 
get a move on! Several people 
have also rung up about the 
number of letters in the 12th 
clue down, it should be 4 not 
5 but most people have worked 
that out for themselves! 





COMPUTER SYSTEMS LIMITED 


microtan 65 2 ron 








£69 


 g Leet 
Small enough tolearn with  ¢ gies, i plusVAT 
Big enough to work with! eX eereeeerrrneeneneeet 


A 6502 based Superb IK monitor TANBUG 
microcomputer. ~A IK RAM for user programme, stack 
Expands into a system. and display memory. 
VDU alphanumeric display on un-modified domestic TV of 16 by 32 characters. 
Optional lower case pack making a total of 128 displayable characters. 


Optional chunky graphics pack(64x64 pixels) e@ Excellent documentation. 
MICROTAN 65 outperforms all other’ small The TANEX expansion board opens the door 


microcomputers in terms of value for money to a full system as well as including an 
and performance. It is much easier to use as a abundance of features. In its minimum config- 
result of the video display, intelligent key- uration TANEX is supplied with 1K RAM, 
board socket, and very powerful monitor. 16 parallel I/0 lines, TTL serial I/0 port, 
The system grows to become a very useful, cassette interface, 2x16 bit counter timers, 
complete microcomputer in sensibly priced and memory mapping, data bus’ buffering, and 


very well designed modules. Each module is fully socketed. When fully expanded 
is superbly packaged and with comprehensive TANEX offers all of the above plus a further 
hardware and software documentation. The 6K RAM, 6K ROM, 8K MICROSOFT BASIC, a further 


Microtan users manual is A4& size, 136 pages 16 parallel 1/0 lines, 2 counter’ timers 
thick, and comes beautifully bound. and TIL serial I/0 port, and a third serial 
TANBUG is probably the most powerful 1K 1/0 port with RS232/20mA, full modem control 
monitor available. Apart from bringing and 16 different baud rates. Check’ the 
the hardware alive it really does’ serve price list below to see how cheap it is 

the purpose of programme debugging. TANBUG to fully expand the system. 

offers memory and register examine, modify 20 Way keypad- plugs into the intelligent 
and list, block moves, single instruction, keyboard socket and gets you going without 


multiple non-destructive breakpoints with the expense of a full ASCII keyboard. Keyboard 
ability for multiple passes, address offset socket will accept any ASCII keyboard. 








calculation and many other useful features. Mini-mother board, comes complete with 

MICROTAN 65- More power for your money! connectors and reset switch. 

ORDER FORM: EXPANSION COMPONENTS: 

Qty. Microtan 65 Kit £79.35 Qty. Serial I/0 Kit £14.80 6552 £ 9.20 
Qty. Microtan 65 Assembled £90.85 Qty. 2716(SV type) £28.75 2114 £ 4.80 
Qty. Tanex (min.con) kit £49.45 
Qty. Tanex Assembled £60.95 NAME: Le ee 
Qty. Lower case pack £10.90 ADDRESS: a 
Qty. Chunky Graphics pack  €£ 7.50 ie eS Ss =. | 
Qty. 20 Way Keypad £ 8.95 _ ss a 
Qty. Mini-mother board E 9255 ~~). 

ALL PRICES INCLUDE VAT. Add £ 1.50 P&P Please. BROCHURE AVAILABLE ON REQUEST PLEASE SEND 10p. 


TANGERINE COMPUTER SYSTEMS LID. 
FOREHILL, ELY, CAMBS. Tel: (0353) 3633. 


COMPUTER SYSTEMS LIMITED 











PLEASE DESTROY THIS MAGAZINE 


If you do we'll send you a new one (and 
you'll be helping us!) CT needs some 
feedback and to get it we must go to 
you, our: readers. In order to go on 
producing the kind of magazine you 
want to buy we would like you to 
tell what you want to see. Every 
single answer we get is read and 
considered (honest!) and helps to 
form the future issues of Computing 
Today. Why the replacement 
magazine offer? Well, that is 
because we know most of you 
keep your issues in pristine 
condition and dislike cutting 
them up — even for a cause as 
worthy as this. After some head 
scratching we decided the 
simplest way to ensuge that 
enough people returned us forms 
was to provide a new copy in 
return for the questionnaire. Out 
and out bribery really. 

Please tick below if you wish 
a new copy and enclose the contents 
page from this one with your letter. 

As a further bribe we are running 
a draw for 50 of our magnificent T—shirts 
which you can’t enter unless you fill in the 
form overleaf. 


Here is my tick — where’s my new CT? at 









1. Please rate this month’s s articles ona scale 1(awful) to 9(superb). If you didn’t read that particular feature score it 0. 
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LANGUAGE SURVEY = 


Please asterisk the single best feature in your estimation. 









2. How does this issue of CT compare to the last? Please indicate: 


MUCH BETTER SLIGHTLY BETTER NO ee SLIGHTLY oe MUCH WORSE 


3. If you have been a reader since our birth how does this issue compare to our early days? 


MUCH BETTER SLIGHTLY BETTER NO DIFFERENT SLIGHTLY WORSE MUCH WORSE 


sae Do you intend to run any Sa our software from this issue? If yes, which? 










YAWN AT 


5. Which computer system do you own or use at work? 


About Right Now “Should Ignore 


Home System 

| Reviews 
Business System 
Reviews 





if you enter your name and op ey salon we will know ashes to geri your tee shirt if you ‘re one of the 50 drawn. 


PMANTI Gs eons seas Raat ea PRISE: FU ETS ONT Cd. ca tally Cane aa ata Se a ena AR aap alae Bean eaaca acenne pee ed wns meetin: Saves: goalnal eae nara 
PRCT ERS orang thee eat er a Bee ie ac Te ee ee ert ee eee eee eee Regen he een ae ae rere 
PAW GS VOU CHE SE estar h EI CCN IUMNTN CRN UAP IEG Gorse a nei eee ane. rotelena tance ear eee eee tae arom neemnire & . (for your tee shirt). E 
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Your Commodore PET System 


The Commodore PET is Britains best selling microcomputer 
and the most popular choice in every held: 


% In Education for teaching Computer Science 

and as a teaching aid for other subjects. 

¥ In Science and Engineering for solving 

problems and for monitoring laboratory 

equipment. 

% In Business the PET system 
can be put to a wide range of 

functions including P. 


it. 














A SELF- 
> CONTAINED 
2g MICRO- 

! COMPUTER 
ee FROM £550. 


ayroll, 
Accounting, Statistical 
Analysis. Stock Control and 
Word Processing. 





Pee “1 
Be nt ak iar VB, a 


) 


ee? 


Not least of its attractions ts the price ofa PET—- from £5 


a3 
a. « ae 
~~ hs eee, 


50 toraself contained unit.to under £2.500 


forthe complete system including Floppy Disk Lnitand high-speed Printer. Ask vour nearest 
Commodore dealer below for details about Commodore hardware. software and training courses. 


LONDON 


Capital Computer Systems, 
W1.637 5551 
ACE (by Top TV Ltd), SW1. 7301795 
Micro Computer Centre, 
SW14.876 6609 
Logic Box Ltd, SW1.2221122 
Sumlock Bondain Ltd, EC]. 2500505 
Da Vinci Computers Ltd, 
NW4.202 9630 
L & J Computers, NW9. 204 7525 
Adda Computers, W1. 408 1611 
CSS Business Equipment Ltd, 
E8.2549293 
Advanced Management, EC2. 6389319 
Metyclean Ltd, SW1. 828 2511 
Microcomputation, 
Southgate. 882 5104 
T.L.C. World Trading Ltd, WC2. 839 3894 


HOME COUNTIES 


Orchard Electronics Ltd, 
OXON, 0491 35529 
D.L. Chittenden Ltd, CHESHAM, 4441 
J.R. Ward Computers Ltd, 
MILTON KEYNES, 562850 
Dataview Ltd, COLCHESTER, 78811 
South East Computers Ltd, 
HASTINGS, 426844 
Symtec Systems Ltd, 
SOUTHAMPTON, 38868 
Alphascan Ltd, BANBURY. 75606 
Super-vision, SOUTHAMPTON, 774023 
Millhouse Designs Ltd, 
ALTON, (042) 050374 
Micro Facilities Ltd, MIDDX, 979 4546 
DOM. BRENTWOOD, 230480 
Stuart R. Dean Ltd, SOUTHEND, 62707 
Alpha Business Systems, 
HERTFORD, 57423 
HSV Microcomputers, 
BASINGSTOKE, 62444 
HSV Microcomputers, 
SOUTHAMPTON. 22131 
RUF Computers (UK), 
BURGESS HILL, 45211 
Wego Computers Ltd, 
CATERHAM, 49235 
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ur Dealer’ Network 


T.& V. Johnson, CAMBERLEY, 62506 

T. & V. Johnson, OXFORD, 721461 

Petalect Electronic Services Ltd, 
WOKING, 23637/21776 

Business Electronics, 
SOUTHAMPTON, 738248 

Amplicon Micro Systems Ltd, 
BRIGHTON, 562163 

Bromwall Data Services Ltd, 
HATFIELD, 60980/64840 

MMS Computer Systems, 
BEDFORD, 40601 

Isher-Woods, LUTON, 416202 

Sumlock Bondain, NORWICH, 26259 

CSE (Computers), READING 61492 

Oxford Computer Systems 
WOODSTOCK, 811976 


MIDLANDS & 
STH. HUMBERSIDE 


Taylor Wilson Systems Ltd 
KNOWLE. 6192 

Betos (Systems) Ltd 
NOTTINGHAM 48106 

Holbrook Business Systems 
DERBY, 368088 

Lowe Electronics Limited 
MATLOCK, 2817 

Davidson-Richards Ltd, 
DERBY, 366803/4 

Arden Data Processing. 
LEICESTER, 22255 

Tekdata Ltd, STOKE-ON-TRENT, 813631 

C.S.M. Computer Systems, 
BIRMINGHAM, 360 6264 


C 






Business & Leisure Microcomputers, 
KENILWORTH, 512127 

Caddis Computer Systems Ltd, 
HINCKLEY, 613544 

Allen Computers, GRIMSBY, 40568 

CPS (Data Systems) Ltd, 
BIRMINGHAM. 707 3866 

Camden Electronics. 
BIRMINGHAM, 773 8240 

Cliffstock (Computer Systems) Ltd, 
WOLVERHAMPTON, 24221 


YORKSHIRE & 
NTH. HUMBERSIDE 


Microprocessor Services, 
HULL, 0482 23146 

Microware Computers, HULL, 562107 

Computer Workshop, LEEDS, 788466 

Hallam Computer Systems Ltd, 
SHEFFIELD, 663125 

Ackroyd Typewriters Ltd, 
BRADFORD, 31835 

Datron Micro Centre, 
SHEFFIELD, 585490 

Yorkshire Electronics Service Ltd, 
MORLEY, 522181 

Sheffield Computer Centre. 
SHEFFIELD, 53519 


NORTH EAST 


Dyson Instruments, DURHAM,66937 
Currie & Maughan, 

GATESHEAD, 774540 
Wards Office Supplies, 

GATESHEAD, 605915 


Tripont Associated Systems 
SUNDERLAND, 73310 

Newcastle Computer Services. 
NEWCASTLE UPON TYNE. 
(0632) 615325 


SOUTH WALES & 
WEST COUNTRY 


Computer and Design, 
BROADSTONE, 0202 697341 
A.C. Systems, EXETER, 71718 
Computer Supplies (Swansea) 
SWANSEA, 290047 
Sigma Systems Ltd, CARDIFF 21515 
Devon Computers, PAIGNTON, 526303 
Bristol Computer Centre, 
BRISTOL, 23430 
J.A.D. integrated Services, 
PLYMOUTH. 62616 
Sumlock Tabdown Ltd, BRISTOL, 26685 
Radan Computational Ltd. 
BATH, 318483 
T. & V. Johnson Ltd, BRISTOL, 422061 


NORTH WEST & 
NORTH WALES 


8.&8. Computers Ltd. BOLTON, 26644 
Megapalm Ltd, CARNFORTH, 3801 
Tharstern Ltd, BURNLEY, 38481 
Fylde Business Machines Ltd, 
PRESTON, 731901 
Preston Computer Centre, 
PRESTON, 57684 
RPL Microsystems, DOUGLAS, 4247/8 


LIVERPOOL 


Microdigital, LIVERPOOL, 227 2535 
Rockliff Brothers Ltd, 
LIVERPOOL, 5215830 


MANCHESTER 


Cytek (UK) Ltd 
MANCHESTER, 832 7604 
Executive Reprographic Ltd 
MANCHESTER, 228 1637 
Sumlock Manchester Ltd, 
DEANSGATE. (0618) 834 4233 
Computer Workshop, 
MANCHESTER. 832 2269 
Professional Computer Services Ltd, 
OLDHAM, 061-624 4065 
OD. Kipping Ltd. SALFORD. 834 6367 
Catlands Computers Ltd, ~ 


Wilmslow 527166 


SCOTLAND 


Microcentre, EDINBURGH, 225 2022 

Thistle Computers, KIRKWALL, 3140 

McAllister Business Equipment, 
EDINBURGH. 336 2402 


IRELAND 


Softech Ltd, DUBLIN, 784739 
Medical and Scientific 

LISBURN, 77533 

*Thisisa listol dealers 
participating in associated 
advertising and nota full list. 


commodore 


We made small computers big business. 


Commodore Information Centre. 360 Euston Road. NW1 3BL. 01-388 5702 
COMPUTING TODAY APRIL 1980 


13 





M.J. Bell. 


Programming in machine 
code tends to frighten many 
people away. 


the demand by novice micro-enthusiasts for advice in 
programming at a level they can easily understand. 
| Having spent large sums of money on home computers, 
many are finding it harder to pick up than they had been led 
to believe by glossy advertisements and, whilst there are 
| many self-teach books available for high level language sys- 
tems such as BASIC, ALGOL, Pascal and FORTRAN, it is 
| much harder to find instruction in Machine Code program- 
ming. 


T his is the first part of a series of articles in response to 


In this first part the Central Processing Unit (CPU) is 
put under the microscope to gain some insight into how the 
heart of any micro-system functions. The second part will 
investigate the ‘language of machine code’ and ponder on 

| how a mere human can understand its logic. Later parts will 
be devoted to program writing from first principles, through 
| flowcharting and structuring, to the final documentation 
| stage. This will be illustrated by putting together a program 
to calculate any monthly calendar from the year 1756 to 
| 9999, 

It is hoped that this series will be informative, not 
only to those who have no alternative to machine code but 
also to those that have higher order systems that permit user 
subroutines to be written in code. 


The Central Processing Unit (CPU) 
| The silicon chip, immortalised by political hysteria, is here to 
stay, and the sooner society is educated to understand its 
potential and its limitations the better it will be for all con- 
cerned, It is no more than a tool in the hands of craftsmen 
| and when properly used will be a tremendous advantage to 
mankind, but like all complex tools its principle of operation 
must be understood by the user and from this fundemental 
will grow experience and innovation, 
| A CPU is a large scale integrated device (LSI) com- 
prising many thousands of logic gates and ‘flip-flop’ type 
| memories constructed by advanced techniques onto a single 
| chip of silicon, which is encapsulated in a plastic or ceramic 
housing. Access to the silicon chip ts by way of two rows of 
| ‘pins’ that are internally connected to the silicon device. 
Needless to say, in the event of failure repair is impossible. 
The CPU’s main function is to process data by shift- 
ing it in binary form from one set of registers to another set 
in a manner pre-programmed for each coded operation. 
Fig.1 shows the architectural principles of any 8 data-bit 
wide CPU with a 16 bit address capability. (A 16 data-bit 
wide CPU is very similar with the data bus expanded to twice 
the size. The principle of operation is identical. 
There are 3 main information paths which are used 
for control and data transfer to external hardware. 
1, CPU and system CONTROL signals 
2. 16 bit address bus 
3. 8 bit data bus. 
} All these leads are connected to external hardware that is 
| responsible for the control and storage within the system. 
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Fig.1. A typical 8 bit CPU's architecture. Each of the main areas is 
discussed in the text. 


One of the important design factors to be remembered if 
designing or expanding a system is that these leads have a 
very low power handling capability and great care must be 
taken to ‘buffer’ all interconnections. 


CPU And System Control Signals 

This group of interface connections is used to input such 
system controls as the ‘clock’, the Read/Write logic, Single 
Step logic, Dynamic Refresh etc and the supply voltages. It 
is not within the scope of this series to pay too much atten- 
tion to this group as they are more relevant to system design, 
but further attention will be paid to the ‘clock’ and the 
‘dynamic refresh’ later on this part. 


The Address Bus 

The address bus has 16 three-state (tristate) outputs which 
can be wired to external memory devices within the system. 
Output from the CPU on these leads is the binary address of 
the memory location that is to be interrogated either for the 
purpose of reading data from, or writing data to, that part of 
the memory. The maximum binary output from the 16 leads 
is 11177111111111111 or FFFF for short. In decimal terms 
this number Is 65,536, and so this is the maximum number 
of memory locations possible. In computing terms this is 
confused still further by calling it 64K memory locations. 
This apparent anomaly is caused by the internal construction 
of memory chips which conforms to a matrix format suitable 
for binary decoding. For instance, a 1K memory contains 
1024 cells which are arranged as 32 rows of 32 cells. Not all 
of these 64K address locations need be used for user program 
storage, in fact most systems have large areas reserved for the 
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system monitor and other ‘firmware’ such as BASIC inter- 
preters. A particular address may even be allocated to control 
some external machinery, like a modem or random number 
generator, or additionally it might be the address used for 
an Input/Output port. 


Data Bus 

The data bus has 8 tristate connections which can serve as 
both outputs or inputs as the CPU dictates. These leads 
transfer data to and from memory devices under the control 
of the system clock. The maximum size of the binary data 
ranges from 00000000 to 11111111 which is FF or in 
decimal terms 256. Any number of memory devices and/or 
external ports can be connected to the data bus provided it 
has been adequately buffered as described earlier. 


How It Functions 

All digital computers work in an orderly manner, and to 
ensure that data is manipulated only when the sending and 
receiving hardware is ready a very stable clock pulse ts 
required. It is possible to work a CPU in a ‘step-by-step’ 
mode but this is usually confined to the single stepping of 
instructions rather than clock pulses. A clock pulse can be 
derived internally in the CPU as with the ROCKWELL 6502, 
or externally as with the Z80 & 8080. In both cases a crystal 
at about 16 MHz is used and this is divided down to the 
normal operating speed of 1, 2 or 4 MHz for most systems. 
The CPU uses the clock pulses in the manner shown below:— 


FETCH INSTRUCTION READ WRITE 
CODE MEMOR ¥ MEMORY 


Fig.2. How your CPU gets clocked! This is the vital heart of any 
system and care must be taken. 


The typical timing chart shown in Fig.2 has 10 clock pulses 
to a complete instruction cycle. The first four pulses are 
used to decide which operation is required to be carried out, 
for example a ‘shift data’, ‘arithmetic operation’ etc. This Is 
decided in the Instruction Decode & CPU Control area and 
the Instruction Register shown in Fig.1. During the next 
three clock pulses data is moved from the specified memory 
location into the CPU, acted upon, and the final result is 
written back into memory during the last three clock pulses. 

It is not generally necessary for the programmer to 
have any more detailed knowledge of the CPU timing se- 
quence, but it is essential that the total number of cycles 
(known as Machine Cycles) is known for each instruction. 
This information is given in the various manufactures appli- 
cations documentation for each CPU. Together with the 
known system operation speed it is possible to calculate the 
execution time of each instruction. 


eg INSTRUCTION; Move the contents of register A 
to register B 
No. of clock pulses; 4 
SPEED of SYSTEM OPERATION; 
0.5 uS per clock pulse 


2 MHz le 


For most home programs the length of time taken to run a 
routine is not important, but where a timing circuit like a 
clock or delay element is incorporated the instruction 
timings become a critical part of the program design. Ano- 
ther application of this is interworking with peripheral equip- 
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MACHINE CODE COURSE 


ment such as modems (modulators/demodulators), printers | 
and floppy disc units. 


The CPU Internal Registers 

The number and form of internal CPU registers vary from 
one device to another, but typical configurations are shown 
using the Zilog Z80 and the Motorola 6800 CPU devices, | 
as examples. | 





; Main Registers Alternative Registers 








general 
purpose 
registers 


Memory 
Refresh Ro | 


Interrupt 
Vector | 


special 
purpose 
registers 





Fig.3. The Z80’s array of registers, You don't often need them all. 





For those users of the 8080 device they can consider 
just the MAIN REGISTERS and the SPECIAL PURPOSE 
REGISTERS of the Z80 as the alternative set and the | and | 
R registers are not provided. The 280 registers B,C, D, E, H 
and L are each 8 bit wide and can be used for data storage. 
Additionally they can be combined into REGISTER PAIRS 
as BC, DE and HL for storage of 16 bit wide data such as 
16 bit memory addresses or arithmetic arguments. The | 
INDEX REGISTERS, PROGRAM COUNTERS and STACK } 
POINTERS are also 16 bit wide and are used for holding 
memory addresses. The use of INDEX registers will be 
covered fully in Part 2 of this series. The PROGRAM COUN- 
TER holds the address of the current instruction that is being 
executed and is either incremented at the end of the machine | 
cycle, or updated as the program dictates. 

The Stack Pointer is used to hold the address of the 
bottom of a Last In First Out (LIFO) file which is situated in | 
a reserved area of the user memory. This file is required by 
the CPU to keep track of the return addresses when sub- 
routine calls are made, and can be used to great advantage 
for the temporary storage of data using the PUSH and POP 
instructions. Again, this will also be explained in detail when 
the machine code instructions are investigated in Part 2. The 
configuration of the Motorola 6800 shown in Fig.4 gives 
some idea of how much different designs vary. The Program | 
Counter, Stack Pointer and Index Registers are much the | 
same but there are no general purpose registers provided 
internally. It is necessary to use addresses within the user 
memory area for any short term storage of data. The 6800 is, 
however, provided with dual Accumulators compared to the 
single one on the Z80, and this makes up for some of the 
deficiency of registers. The Accumulator is the most impor- 
tant of all the internal registers and will be looked at in more | 
detail. 


The Accumulator 

The accumulator, or ‘register A’ as it is in known in Z80 and 
8080 jargon, is the most used of all the 8 bit registers. It 
forms the base for all instructions except those that transfer 
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| data between other registers. For example data to be output 

‘or input from a port is frequently stored temporarily in the 
} accumulator. It is also the register used for arithmetic or 
| logic operations, and in all cases the result of one of these 
| operations is returned to the accumulator for the next 
operation. It will be seen when we discuss the system moni- 
| tors in Part 3 that it is usual to store in this register any data 
that will primarily be acted upon in a monitor subroutine 
such as Delay, String, Input or Output. 


| The Flag Registers 
The Flag register or Condition Code Register as it is known 
in the 6800 world is different from all other registers in that 
| it cannot be written into by a user. It Is used to indicate 
certain conditions that may have occurred during the exe- 
cution of the previous instruction, like the result being zero 
| or less than zero. It can indicate if the result of a comparison 
is true or not true and furthermore it can indicate vital infor- 
mation required for arithmetic operations such as half carry 
| and overflow. Acting on the information from these flags a 
program can make decisions as to which subsequent program 
| path it is to follow, thus giving great flexibility to program 
} writing. 
| A list of the functions of these flags is given below, 
although it must be remembered that some may not be 
included in your system. 
CARRY — This flag is set if, as a result of an add, subtract or 
compare instruction the result causes the accumulator value 
to pass through zero either from 1 down to FF or from FF 
up to 1, This flag is also used as a temporary store in the shift 
| and rotate instructions, 
| ZERO — As its name suggests this flag is set on7/y when the 
result of an instruction Is zero, 
SIGN — In order to determine if a number is negative or 
| positive the CPU looks at the most significant bit of the 
| accumulator. If it is positive the most significant bit is ‘0’, if 
negative the bit is ‘1’. The sign bit is a reflection of the most 
significant accumulator bit and therefore indicates the sign 
of a number. 
PARITY/OVERFLOW — Parity checking of numbers of 
inputs is frequently carried out if there is any possibility of 
corruption, if for example the input is from magnetic tape 
where ‘drop-out’ can corrupt data. The parity/overflow bit 
is used to indicate if the result of an arithmetic or logical 
| operation is odd or even. This flag is also used to indicate 
| an overflow as a result of ‘two’s compliment arithmetic’ 
operation. 
HALF CARRY & ADD/SUB — These two flags are of aca- 
demic interest only as they cannot be used by a programmer. 
| The CPU interrogates them when carrying out a decimal 
adjust operation. This will be described in Part 2. 


Interrupt Register 

| Before looking at the interrupt register a few words on what 
‘an interrupt is. If a system is being used to control a number 
of external circuits it is possible that at any time one or more 
| of those circuits will require the system to service it. When 
| this is detected by the system it is required to jump to the 
correct part of the program to deal with that circuit. Its 
normal operation is interrupted. The interrupt register is used 
to carry the last 8 bits of an Interrupt address vector. The 
system port will carry the other 8 bits thereby specifying a 
.memory address in the program. 


Memory Refresh Register (Z80) 


A very useful register provided more for the system designer 
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PROGRAM COUNTER 








STACK POINTER 





INDEX REGISTER 


ACCUMULATOR A | 
ACCUMULATOR B 


CONDITION CODE 
REGISTER (CCR) 


Fig.4. The 6800's selection, less than the Z80 but still enough for 
most purposes. 


BIT 





WHERE S = SIGN FLAG 


H = HALF CARRY FLAG 
N = ADD/SUBTRACT FLAG 
Z= ZEROFLAG 
P/V = PARITY/OVERFLOW FLAG 
X = UNUSED BITS 


Fig.5. The status word exposed. Understanding of its function is vital. | 


than the programmer. External memory has often been men- 
tioned wihtout explanation but there it must be considered 
more fully. As has been seen a CPU has a very limited capa- 
city of memory that can be accessed by the program. It Is 
therefore a prime requirement that a large external field of 
memory is available to store both data and the precise order 
of program instructions. This memory field can comprise of 
two types of memory; Read Only Memory and Random 
Access Memory (or Read/Write memory). The first is pre- 
programmed and contains things like system monitors or 
high level language programs, whilst the second can be used 
by the programmer for data. Of this second type, usually 
referred to as RAM there are two types; the static RAM 
and the dynamic RAM. 

Without going into too much detail because memory 
devices are a subject in their own right, a static RAM will 
hold its data secure as long as the supply voltage is main- 
tained. A dynamic RAM will lose its data very rapidly unless 
it is constantly refreshed by having its data continually 
updated. It is to facilitate this constant memory refreshing 
that the Z80 provides the Memory Refresh Register. Where it 
is not provided on other systems a separate circuit element | 
must be used if dynamic memory is required. 


Arithmetic And Logic Unit (ALU) 

This is the last of our building blocks to examine and is the 
one that handles the arithmetic and logic capability of a} 
CPU, It is a serial device and works very much like a pocket 
calculator taking in data from a store (accumulator) carrying | 
out the function, and then outputting the answer. In this 
case back into the accumulator. ALU’s to date perform only 
the most simple functions of arithmetic but newer devices | 
on the market are beginning to include multiplication and | 
division, and there is little doubt that in the future this is | 
one area of development that will see a great deal of change. 
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WHAT DOES £425 (incl VAT) BUY IN 1980 ? 


t@n £63003 A bounce free typewriter keyboard. A 
stylish case containing a cassette, 
PSU, and UHF modulator. 
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A highly quality cassette, with tape counter 16k user 
RAM. A full 12k Microsoft compatible BASIC, and 
system monitor, which is able to run TRS-80 level II 
programs straight from cassette tapes. 


- * 








With full expansion capability, also 
outputs for, video, TV and second 
cassette. 
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Contact:— 


LOWE ELECTRONICS 


Lowe Electronics Limited, Bentley Bridge, Chesterfield Road, Matlock, Derbyshire. 
DE4 5LE. Telephone 0629 2817 or 2430. Telex 377482 LOWLEC G 


TRADE ENQUIRIES WELCOME 
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. This coupon will bring you 
details of our new complete 
home com nest course. 

You will learn all the basic 
principles of computer 
technology and receive full 
instruction on computer 
functions and programming. 
Tuition is carried out at your 






own pace on your own home ee es ie a A | = 
computer and is supervised by Se 
= ae ote 


our qualified computer staff. Tu 


Ree , Please rush me details of your 


BROCHURES | HOME COMPUTER COURSE 


Send today for a brochure : hove 
on this Sons new course. ! 


eS To on 


TORCOURSL 
HOME COMPUTER 





e: Address = 
AS = ist — 
fees. Zitz BEPEES ~ 
Fe a a Ze 
= ——_—— SER) CTS /e 


Block Caps. Please 


_—? : we 
=== |y Post now, without obligation to: 


sehen ene Centre 
for the MIDLANDS 


Nascom and Commodore Specialists 


A full range of micro computers and peripherals are 
available, whether buying or browsing we can give 
helpful and friendly advice. 


Commodore Business Systems are suitable for the 
professional office, the small business or the sole trader. 
We will be pleased to give advice and a demonstration. 


Nascom 2 systems can be fully built and tested to 
order. We are sole distributors for the Micro Type case 
for Nascom 1 and 2, also stockists of the William Stuart 
colour graphics and full range of ‘add-ons’. 


[rE ee is) 


ae | comooom AAT — 
i= \ ' British National Radio G 
ae oe '& Electronics School. Business & Leisure Micro Computers 


l ae a 
[sn pe eth cer ae 16 The Square, Kenilworth, Warwickshire CV8 1EB. 
! Tel: (0926) 512127 


PUROWASONE electronic 





T.V. Controller 


Dynamic RAMS 
£ SFF96364 10.50 


56 FORTIS GREEN ROAD 








: 7 3) 74365 0.52 
TELEPHONE 01-883 3705, 01-883 2289 N10 3HN pri Sone} o3q 74366 0.52 
33 74367 0.52 
: : : pa 4116 5.75 
your soundest connection in the world of components Static RAMS eee wine 
sh, 43g buses 
| ayes A- BILS97 1.25 
NOW AVAILABLE 2111A-1 1.70 giLSos 1.25 
nate 2 le 
Low cost computer in kit form 7114 #50 cee dl 
4035 (1000ns) 8T96 1.57 
UK 101 en eae 1.07 gT97 1.57 | 
en, "la = 4045 (250ns) 6.15 stop 1.57 
3 NO EXTRAS NEEDED f Ragen. 5257 (TMS4044) interface 
a SIMPLY HIT - er 6810 as 8205 3.00 | 
pee wl ‘RETURN’ AND GO col eee eet 2.08 
4 | C.) 6. 22 2.77 
mica hay lll ‘79 5 ca Pe Bare 4.13 
CPU 1 5.00 f 
Kit price only £199 + VAT = 6800 5.90 8253 6.93 
8080 4.95 : 
: INCLUDED FREE 9900 26.05 Baud Rate ) 
' Sample tape with extended machine UK101 & superboard case £8), 5 
’ code moditor and disassembler ae £17.50 M VAT ne E-PROMS MM5307. «8.38 
Price includes RF modulator and sk Pett a se ing 170280 6.16 UARTS ue 
power supply 2716 17.50 MM5303._—sS. 


04 
‘ABSOLUTELY NO EXTRAS NEEDED ey ea ee 
Also available ready assembled, 

tested and ready to go 
only £249 + VAT 


lb 
nly 
| £40.00 + VAT 








2716 
£17.50 + VAT 
Superboard Il 






Extra 4K. 
Memory 6 x 2114 





16 X 21L02 
only 
£13.00 + VAT 





only £32.00 + VAT Build, understand, and program bles ea Oy, not 
your own computer for only a ute ee £188 3 





small outlay 


AVAILABLE SOQN - COLOUR ADD-ON CARD 
Enables you to choose your foreground, the background colour anywhere on the screen. Flash any character on the screen at will. Full 
documentation and parts in kit form. Phone for details. 
STOP PRESS:-= The latest edition of our ‘STOP PRESS’ is now available, and contains an up-to-date price list showing all the items that'we stock. 
Just send an §.4.€. or phone for your FREE copy. Our catalogue is still available and if you're one of the few who haven't got a copy, order your 
FREE copy today. 


through stationers). TRADE and EXPORT inquiries welcome. Phone your orders through our ORDER- RING line quoting your Access or 


EY All prices are EXCLUSIVE of VAT. Postage and packing 30p (computers charged at cost). CALLERS WELCOME. Hours 9.00 am-6. 00 pm (enter 
. Barclaycard number (Min. tel order £5). 
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SGS-ATES 
announce two courses 





SGS-ATES, the manufacturers of the 
advanced microprocessor range, Z8000, 
Z80, Z8 and M3870, are pleased to 
announce two, five-day practical 
microprocessor courses. 

Both courses are expertly instructed by 
two of the United States most 
accomplished authors, Elizabeth and 
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on microprocessors. 


Joseph Nichols, on the subject ot 
Microprocessors (Z80 in particular). Two 
specialist books by these authors will be 
presented free with these courses. 

The course will enable each attendee to 
program and construct practical 
applications using state-of-the-art 
components with the Nanocomputer® 
training system. 

The courses will run from the 5th-9th 
May at the Centre Hotel, London and 
from the 12th-16th May at the Centre 

Hotel, Liverpool. If you are 

interested in attending either of 
the courses, please complete 
the enrolment coupon below. 


aa 


SGS-ATES (UK) Limited, Planar House, Walton Street, 
Aylesbury, Bucks HP21 7QON 





THE TRIED AND TESTED 
MICROCOMPUTER 
SYSTEM 

THAT EXPANDS 

TO MEET 

YOUR NEEDS 


ELF Il 


Computer Kit 
STARTS AT 


BOARD WITH VIDEO OUTPUT £59.95 


FEATURINGTHE RCA COSMAC 1802 cpu + V A T 


STOP reading about computers and get your “hands on” an ELF Il and Tom Pitman’s 
short course. ELF Il demonstrates all the 91 commands which an RCA 1802 can 
execute, and the short course speedily instructs you how to use them. 


ELF II's VIDEO OUTPUT makes it unique among computers selling at such a modest 
price, The expanded ELF I! is perfect for engineers, business, industry, scientific and 
educational purposes. 


ELF ll EXPANSION KITS exvar ELF II BOARD 


“Power Supply for ELF 11 £5.00 Sr ECIFIGATION 
*ELF I! Deluxe Steel Cabinet (IBM Blue) £19.75 RCA 1802 8-bit 
*Giant Board Kit System/Monitor, Interface Sai oe anatns with 296 
to cassette, RS232, TTY, Etc. £25.50 Byte RAM expandable to 
*4K Static RAM board kits (requires an gies 

sean anaes £57.50 RCA 1861 video IC to 
"Expansion power supply (required when a Aye ones get t 
adding 4K RAMs) £19.00 Sear ge ce See ee 
“ASCII Keyboard Kits 96 printable characters, etc £39.95 a se ade “ 
“ASCII D/lux steel cab (IBM Blue) £12.75 ee See 
*Kings prototype board (build your own circurts) £11.00 fully decoded to eliminate 
*86 pin Gold plated connectors, each £3.75 pie ENS BT SRY Ot 
7ELE Uiaht pen writecidcawi'on TV seretna £6.00 xeyboard eecoding circuits 
“Video dispiay board 32/64 characters by 16 lines on reine, Deel ice 
TV/monitur screens £61.50 alata lyr 
“ELF I! Tiny basic on cassette £9.75 icioge 

ELF-BUG Monitor, powerful systems momtor/editor £9.75 Hebertae trai mae ALU 
*T Pitmans short course in programming manual (nil VAT) £3.00 a : te bisd dacangean: 

Tr Parade dirt tourst'en Tiny Gank manual We VATI £3.00 Built in power fegulator 
*RCA 1802 users manual (nil VAT) £3.00 ; slate se. 1 EXPSNEON DUS 
*On cassette, Text Editor, Assembler, Disassembler (each) £12.75 cei. 


BR EAKTH RO UG H We proudly announce the release 


of the first 1802 FULL BASIC, with a hardware floating point RPN 
MATH PACKAGE(requires 8k RAM). Also available for RCA VIP + VAT. 
and other 1802 systems Board includes area for a ROM version. 


Video 100 12” Professional Monitor 


ideal for home, personal and business Computer systems 
12” diagonal video monitor 
Composite video input 
Compatible with many computer systems 
Solid-state circuitry for a stable & sharp 
picture 
Video bandwidth - 12MHz + 30B 
Input impedance - 75 Ohms 
Resolution - 650 Lines Minimum in Central 
80% of CRT; 550 Lines Minimum beyond 


central 80%. 
: Only £79 + VAT 
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TERMINAL 
Kit £114.20 «vat ee 


* Lanna! wets - & 
pe es 


assembled 


and tested £144.20 + VAT 


Optional Extra 


Video Monitor £79 + VAT 


The Newtronics Keyboard Terminal ts a low cost stand alone Video Terminal 


that operates quietly and maintenance free. It will allow you to display ona 
monitor 16 lines of 64 characters or 16 lines of 32 characters on a modified 
TV (RF Modulator required). 

The characters can be any of the 96 ASC I! alphanumerics and any of the 3? 
special characters, in addition to upper/lower case Capability, it has scroll-up 
features and full X-Y cursor control. All that is required from your micro- 
computer is 300 baud RS232-C or 20ma loop serial data plus a power source 
of 8v DC and 6.3v AC. The steel cabinet is finished in IBM Blue-Black. 








Explorer/85 


Professional Computer Kit 


1 £275... 


with 
Microsoft BASIC 
on Cassette 


OR 
pita £295 + VAT 
FEATURES INTEL 8085 cpu with 


FLEXIBILITY: Real flexibility at LAST es se 
The EXPLORER /85 features the Intel 8085 cpu 

100% compatible with all 8080A and 8085 software. Runs at 3MHz. 
Mother Board (Level A) with 2 S-100 pads expandable to 6 (Level C). 
MEMORY 

2K Monitor ROM WITH 


4K WORKSPACE/USER RAM ONBOARD S-100 


1K Video RAM 
8K Microsoft BASIC in ROM or Cassette EXPANSION 


INTERFACES 

STANDALONE FULL ASC11 Keyboard Terminal, 32/64 characters per 
RS-232/20Ma Loop. 4, 8bit: 1, 6 bit 1/0 ports, programmable 14 bit 
binary counter/timer. Direct interface for any S-100 Board. 

FULL Buffering decoding for S-100 Bus pads, wait state generator for 
slow memory. Each stage has separate 5v 1A regulator for improved 
isolation and freedom from cross talk. P.S.U. requirements: 8v, 6.3v AC. 
Runs with North Star controller and Floppies/CPM. EXPLORER /85 is 
expandable to meet your own requirements with easy to obtain S-100 
peripherals. EXPLORER/85 can be purchased in individual levels, kit 
form or wired and tested OR as a package deal as above. 


16k Dynamic RAM Kit 


Expandable to 64k on one S-100 board in 16k increments, designed for 
NO wait state operation utilizing the most advanced RAM controller. 





TENG BALAI Bo Oa end Sa rnereandiaish ners dada Wea eae ated uti Sete diet bincickany £139 + VAT 
16k RAM Expansion Kit (to expand the above up to 64k, 
ITE. TRS MTC TITVOTNEET  acasicete cetacticeasnedacs atderessisscamtics £89.95 + VAT 


NOW :— EXPLORER/85 with 
NORTH STAR FLOPPY DISCS 





Explorer/85 up and ready to go (as illustrated) SAM peiccdnivcabesavcns £599 
MEIE cd eganesnucicres £698 
FOR dencslisase waten £787 

North Star Double Density Disc System, 3 - drive 

controller and a Single 5%"" Drive with regulator, 18Ok-byte........ £500 

PTET LB So VC IN ss rast piuccecceevewsiraawatus coeaauavnc ves pdanvecdouans teenie’ £600 

BASE -2 PRINTER, 80 character unidirectional, 

variable density traction - friction fed etC. ...........ccececeeeeeccececeeceees £450 

IERC RN ETON See rte ines aacirn cana ures earn aieN ye 


All prices are exclusive of VAT 


SEND SAE FOR COMPREHENSIVE BROCHURE 


Please add VAT to all prices (except manuals), P&P £2. Please make cheques 
and postal orders payable to NEWTRONICS or phone your order quoting 
BARCLAYCARD, ACCESS number. 

We are now open for demonstrations and Sales, Monday-Saturday, 9.30 a.m.- 
6.30 p.m. Near Highgate Underground, on main Al into London. 


Wewirowics 


255 ARCHWAY ROAD, LONDON N. 6 
TEL: 01-348 3325 
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STOCKMARKET SIMULATION: 


WHAT TO LOOK FOR IN 
THE MAY ISSUE 
ON SALE APRIL 11TH. 


If you lie awake at night dreaming of what you would 
do with that £1000 gift that will always arrive in the 
post tomorrow, dream no longer. In a remarkable 
game program written for the TI59 we have a com- 
plete stockmarket where you can buy and sell, wheel 
and deal, bear and bull to your hearts content. 

Whilst the stock exchanges of reality are curious 
and wonderful establishments this game is based on 
proper theories and a full and detailed explanation of 
the processes needed is given. So, if you don't own a 
TIS9 do not despair you will be able to use the 
information to implement the game on virtually any 
programmable system. 

So if you want to be among the market leaders 


next month invest your sixty pence in our May issue, 


it could be the best investment you'll ever make. 


Does your car or motorcycle seem to want more DRIVEN TO DESPAIR? 
money than you bargained for? The author of our 
Home Finance program presents a second offering 


which will cater for your automotive expenses. 


The program runs on the family PET but is easily 
adaptable to any BASIC using system with the PETs 
facilities. Access is available to a number of accounts 
for details of repair and servicing costs and reminders 
are given about the life expectancy of wearable items 


such as tyres. 


If you depend on your car and can’t account for 
the money you spend, load up and discover where its 
all going to. Rumour has it that Panther De Ville 
owners with that optional PET may be buying all 


copies so get to the newsagents early. 


TRITON REVISITED ETIs own computer system is over a year old now, 


and changes have been made since its conception that 
make it rather more than a single board computer. 

In our continuing series of Owners reports on 
popular machines John Hiscott takes his system 
through the stages of development and lays his 
observations open to the public eye. 


No, that’s not the art of making connections, buta TERMINOLOGY 
glossary of the “hundred most used terms” in home 
and hobby computing. Many of our enquiries start 
out with, ‘I can’t tell the difference between RAM 


and ROM’ so we decided to reveal all. 


As an aid to simulating conversation this pull out 
extra should not be missed, you might even learn the 


elusive art of confusion! 
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A collection of ideas 
from PET owners. 


FIRST BIT 


| s any PET user knows the most annoying part of 
loading from Cassette is waiting for the FOUND'— — 


— — — — —’ message. This is mainly due to the lack 
of a tape counter, but even with a counter you would not 
| know if the PET had passed the Program Header. You can 
sometimes miss the header — wait several minutes — only 
to :ind you are on blank tape. 

A Solution 

My method is as follows:— Connect a Soundbox to the user 
Port Fin 6 (Cassette No. 1 Read) The Soundbox connection 
is Pin M (CB2 Line) 

On bota SAVE and LOAD you can then hear the following: 
a) The Header Tone 

b) The Header Token 

c) The Header ‘Title’ 

1d) The Program DATA 

e) The ‘Half Way Point’ 

f) Second copy of DATA 

g) The end of file Token 

By using the F. FWD, PLAY and REW keys you can then 
locate the header on a multi-program tape — Press Play — and 
wait. If you do not get the message FOUND ‘— — — — — —’ 


at the Header Title stage, rewind slightly and try again. Using 
this method you can CUE the tape to the right position. 
Other advantages are that you can also hear: 

a) DROPOUTS 

b) CROSSTALK 

c) NOISE 

d) VARIATION in PITCH due to tight Cassettes. 

e) The difference between DATA and PROGRAM tapes. 
This is an invaluable aid, and is best implemented by fitting 
a small toggle switch to the cover of the user port connector. 


i.e. Position 1 SOUND (Pin M) 
Position 2 OFF (No Connection) 
Position 3 CASSETTE (Pin 6) 


With Pin N being the ‘earth’. 

Spare Tape 
For those who like to keep a ‘Working Copy’ of their pro- 
grams in addition to the ‘MASTER’ a separate cassette is 
an advantage. | use an Hitachi TRQ 299 which has an auto- 
matic level control (ALC) and a Cue and Review facility. In 
my case the ALC gives perfect results on the PET recordings 
every time. The Cue and Review facility allows you to fast 
wind using Cue to find the ‘nth’ program on the tape. 

Position the header using Review and transfer the 
tape to your PET Cassette. Perhaps somebody will devise 
a method to convert the PET Cassette to ‘Cue and Review’. 

Incidentally can anybody suggest a method of 
recovering data from a Program tape, on which the header 
and part of the first copy of DATA has been erased? (Caused 
by pushing RECORD instead of PLAY). 





Jim Cocallis 
T he following routine allows a user to display PET mem- 
ory from address 0000 to address 65536. It has been 
, written in machine code for speed reasons: BASIC is 

adequate but it is rather slow. 

The routine used is a good example of simple mach- 
| ine code programming and because | am sure many of you 
are playing with the idea of starting to investigate machine 
code | will itemise the program step by step. First the whole 

| routines :— 


Location Mnemonic Location |§ Mnemonic 
033A LDA #00 0366 LDX #01 
033C STA SDA 0368 LDY #00 
033E STA $DB 036A LDA (DA),Y 
0340 LDA #78 036C STA (DC),Y 
0342 STA $DC O36E INY 

| 0344 LDA #0E 036F CPY #00 

| 0346 STA $E84C 0371 BNE $036A 
0349 LDA #93 0373 CPX #00 
034B JSR $FFD2 0375 BEQ $037E 
034E LDA #80 0377 DEX 
0350 STA $DD 0378 INC $DB 
0352 LDX #00 037A INC $DD 

| 0354 LDA $038A,X 037C BNE $0368 

| 0357 JSR SFFD2 O37E JSR SFFE4 

QO35A INX 0381 BEQ $037E 

| 035B CPX #0F 0383 INC $DB 
035D BNE $0354 0385 CMP #20 
O35F LDX $DA 0387 BNE $0349 

| 0361 LDA $DB 0389 RTS 
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0363 JSR $DC9F 038A to 0399 = Symbol 
Table 
$ = Hex, address #= Hex. numbers 
Explained Away 
Frightening isn’t it? Let’s make it understandable by giving 
it some meaning. The first column (headed location) shows 
the address at which the first part of the next column’s 
content is held in memory e.g. 033A holds the 8 bit code 
representing the mnemonic LDA 0338 holds the 8 bit code 
for 00 and so on. The second column shows the mnemonics 
used by the assembler programmer to assemble his program. 
The mnemonic is used as an easy way to recall the binary 
code which the micro understands, viz LDA is A9 in hex and 
10101001 in binary. It can be seen that it would be very 
difficult to remember the binary code, a little less difficult 
to recall the hex code and considerably easier to recollect 
LDA. The disadvantage is that a special program is needed 
to convert the mnemonics into the binary code. 

Now that the layout is clear we can get on with the 
hard part; devising and coding a program. | needed to see 
how BASIC stored a program and naturally | wrote a pro- 
gram using that language to display the contents of RAM. 
A problem arose; Microsoft BASIC in PET is PEEK pro- 
tected and | was not able to look at the way in which it Is 
stored. A secondary problem was the time taken to print 
1000 bytes onto the screen, BASIC tends to be slow if it Is 
PEEKing a location and then printing the contents of the 
variable onto the screen. The routine devised was not good 
enough to satisfy my need so | decided to look for a quicker 
way and eventually the only good solution was to write a 
program using machine code (MC). Before | could do so | 
needed to know what routines were available to me using 
the ROMs in the PET. It is not much use writing a small 
program to output results to the screen if a routine is already 


COMPUTING TODAY APRIL 1980 


available. There are numerous sources of information avail- 
able, IPUG, PET User Groups, books and magazines etc., and 
after consulting many of them I was able to sit down and 
write the first version. It did not work!! After some correc- 
tions were made it worked and it is this final version which is 
shown in this article, 


Using Your ROM 
The main ROM routines used are as follows: 


$FFD2 This routine prints out the contents of the Accu- 
mulator. 

$FFE4 Get a character and place it in the Accumulator, 
if no character then place 0 in the Accumulator. 

$DC94 Take the contents of the X register plus the con- 


tents of the Accumulator and convert them into 
a decimal number then print the number onto 
the screen. 
Locations $DA to $DD are not used by BASIC and can 
safely be used for MC programs to store variables or con- 
stants. 
To business; (I will use the line address as a reference) 


033A Loads the Accumulator (LDA) with the hex. 
number 00 

033C and Store the contents of the Accumulator in add- 

033E resses $DA and $DB. This is the start address 
0000. 

0340 LDA with the low order byte of the screen 
location which will hold the first character to be 
output. 

0342 STA ina location which can be accessed later. 

0344 and Set mode to lower case graphics: hex OE = 14 

0346 and hex E84C = 59468. 

0349 LDA with a hex code representing a character. 

034B Jump to a subroutine which converts the con- 
tents of the Accumulator and prints it on the 
screen — 93 is the code for ‘Clear screen’. 

034E LDA with the high order byte of the screen 
start address e.g. hex 8078 = 32888. 

0350 STA high order byte for later use. This routine 
prints “Starting byte = "onto the screen. It 
does so by adding the value of the X register to 

0352 the address specified ($038A) and fetching the 


to contents of that address which is printed on the 


035D screen. The counter X is incremented by one and 
tested for equality to 15. If it does not equal 15 
then the next character is fetched. Check the 
number of characters in the output above. 

035F and. Takes the value held in locations $DA and $DB 

0363 and prints it after completing the routine above. 

0366 LDX with the count value (do it twice). 

0368 LDY with 00 (count the spaces). 
This instruction takes the value held in Y and 
adds it to the address held in $DA plus the next 
address $DB viz 
$DA contains 00, $DB contains 00. The address 

036A held in these two locations is 0000 and Y has the 
value 00. The address to be accessed is therefore 
0000 + 00 = 0000. If Y held 19 then the figures 
would be 0000 + 19 = 0019. This method allows 
us to access 256 locations before resetting. 

036C This routine stores using the same _ indirect 
instruction used above. It stores 256 bytes 
starting at $807F (prints onto screen). 

036E Increase the counter by one. 

O36F This, comparison makes use of the fact that 


incrementing an 8 bit register which contains 
11111111 causes it to reset to OOO00000. The 
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BITS OF PET 


test for zero ensures that a full 256 cycles is 
done. 


0371 If the Y register is not equal to 00 then go back 
and do the whole thing again. 

0373 This line compares the X register to zero. 

0375 If X = 0 then branch to another routine. 

0377 If X = QO then Decrement X and thereby reduce 
it to zero. The effect of this is to ensure that the 
whole routine is only completed twice and only 
displays 512 bytes of memory. Try changing the 
value of X in $0366 and see what happens. 

0378 If you refer back to the explanation of lien 036A 
you will see that the instruction uses the next 
location to the one shown, $DA uses $DB. We 
must increment the values in the low order byte 
location if we want to progress through memory. 
This line does this once for every 256 loops. 

O37A This line increments the screen address as above 

037C lf Accumulator is greater than zero do it again 

O37E Get a character 

0381 If no key pressed go back and test again 

0383 ping the value in $DB (high byte start add- 
ress 

0385 Was the key pressed a ‘space’ 

0387 If not a space then start routine again, displays 
the next 512 bytes. 

0389 Return to BASIC 

038A These addresses contain the codes of the letters 

to needed to print out the message. 


That’s the whole thing and | am sure that you will under- 
stand it a lot better the next time you read this article. | 
show below the hex dump relating to this routine. To con- 
vert it for input via BASIC convert all the codes into decimal 
form and poke each one into successive locations using a 
For-Next loop. 

Note 

One last thing, this routine is not the best possible routine 
and | am sure that it could be improved upon, however, it 
does the job it was intended to. If you do improve it please 
let me know. 


O33A A9 00 85 DA 85 DA AY 78 
0342 85 DC AY OE 8D 4C E8 AQ 
034A 93 20 D2 FF A9 80 85 DD 
0352 A2 00 BD 8A 03 20 D2 FF 
035A E8 EO OF DO FS A6 DA‘* AS 
0362 DB 20 9F DC A2 O1 AO _ 00 
036A B1 DA 91 DC C8& CO 00 DO 
0372 Fi EO OO FQ OF CA E6 DB 
037A E66 6DDhUDDGl h6UrEAdh620:lUCECUMdFFCOUCPG 
0382 FB E6 DB C9 20 DO CO 60 
038A 53 54 41 52 54 49 4E 47 
0392 20 42 59 54 45 20 3D 20 
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technical 
book service 


What Is A Microprocessor? =. 

2 Cassette tapes plus a 72 page book deal with 
many aspects of microprocessors including 
Binary and Hexadecimal counting, Pro- 
gramming, etc. £12.00 


Adams, C. BEGINNERS GUIDE TO COM- 
PUTERS AND MICROPROCESSORS WITH 
PROJECTS £6.05 
Understanding building programming and operat- 
ing your own microcomputer. 


Ahi, BASIC COMPUTER GAMES £5.40 


Albrecht, B. BASIC FOR HOME COMPUTERS. A 
self teaching guide ~ £5.45 
Shows you how to read, write and understand basic 
programming language used in the new personal 
size microcomputers. 

Albrecht B. BASIC. A self teaching guide (2nd 
edition) | £5.45 
Teach yourself the programming language BASIC. 
You will learn how to use the computer as a tool In 
home or office and you will need no special maths or 
science background. 


Alcock, D. LLUSTRATING BASIC £3.00 
This book presents a popular and widely available 
language called BASIC, and explains how to write 
simple programs. 
Altman, |. MICROPROCESSORS £10.80 
Gives a general overview of the technology design 
ideas and explains practical applications. 
Altman, L. APPLYING MICROPROCESSORS 
£15.50 
Follow volume which takes you into the second and 
third generation devices. 
Aspinall, D. INTRO TO MICROPROCESSORS 
£6.55 
Explains the characteristics of the component. 
Barden, W. Z-80 MICROCOMPUTER HAND- 
BOOK £7.75 


Barden, W. HOW TO BUY AND USE MINI- 
COMPUTERS AND MICROCOMPUTERS 

£7.90 
Discusses these smaller computers and shows how 
they can be used in a variety of practical and 
recreational tasks in the home or business. 
Barden, W. HOW TO PROGRAM MICRO- 
COMPUTERS £7.25 
This book explains assembly language programm- 
ing of microcomputers based on the Intel 8080, 
Motorola MC6800 and MOS Technology MCS6502 
microprocessor. 
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INTRODUCTION TO MICRO- 

AND MICROPROCESSORS 

£8.60 

Provides the basic knowledge required to under- 

stand microprocessor systems. Presents a funda- 

mental discussion of many topics in both hardware 
and software. 


Bibbero, R. J. MICROPROCESSORS IN INSTRU- 
MENTS AND CONTROL £12.60 
Introduces the background elements, paying 
particular regard to the dynamics and computational 
instrumentation required to accomplish real-time 
data processing tasks. 
Lancaster, D. TV TYPEWRITER COOKBOOK 
£7.75 
An in-depth coverage of tv typewriters (tv’s) the only 
truly low cost microcomputer and small display 
interface. 


Lancaster, 


Barna, A. 
COMPUTERS 


D. CHEAP VIDEO COOKBOOK 
£6.50 


Lesea, A. MICROPROCESSOR INTERFACING 


TECHNIQUES £8.70 
Leventhal. INTRO TO MICROPROCESSORS 
£17.00 


Lewis, T. G. MIND APPLIANCE HOME COM- 
PUTER APPLICATIONS £4.90 


Libes, S. SMALL COMPUTER SYSTEMS HAND- 
BOOK £5.90 
The Primer written for those new to the field of 
personal home computers. 


Lippiatt. ARCHITECTURE OF SMALL COM- 
PUTER SYSTEMS £4.50 


Moody, R. FIRST BOOK OF MICROCOMPUTERS 
£3.85 
(the home computer owners best friend), 


McGlynn, D. R. MICROPROCESSORS - Tech- 
nology, Architecture & Applications £9.20 
This introduction to the computer-on-a-chip pro- 
vides a clear explanation of the important new 
device. 


McMurran, PROGRAMMING MICROPROCES- 
SORS £5.50 
A practical programming guide that includes 
architecture, arithmetic/logic operations, fixed and 
floating point computations, data exchange with 
peripheral devices’ computers and other programm- 
ing aids. 


Monro, INTERACTIVE COMPUTING WITH 
BASIC £3.65 
Nagin, P. BASIC WITH STYLE £4.15 


Programming Proverbs. Principles of good pro- 
gramming with numerous examples to improve 
programming style and producing. 


Ogdin SOFTWARE DESIGN FOR MICRO- 


COMPUTERS £7.20 
Ogdin. MICROCOMPUTER DESIGN £7.25 
Peatman, MICROCOMPUTER BASE DESIGN 

£5.70 
Peatman, J. B. MICROCOMPUTER BASED 
DESIGN £21.00 


This book is intended for undergraduate courses on 
microprocessors. 
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Peckham, HANDS ON BASIC WITHA PET £9.00 


Peckham, BASIC — A HANDS ON METHOD 
£6.95 


Bursky, D. MICROCOMPUTER BOARD DATA 
MANUAL £6.00 


Coan, J. S. BASIC BASIC £7.50 
An introduction to computer programming in BASIC 
language. 


Coan, J. S. ADVANCED BASIC 
Applications and problems. 


Ditlea, A SIMPLE GUIDE TO HOME COM- 
PUTERS £4.10 


Freiberger, S. CONSUMERS GUIDE TO 
PERSONAL COMPUTING AND MICRO- 
COMPUTERS £5.75 


Frenzel, L. GETTING ACQUAINTED WITH 
MICROPROCESSORS £7.25 
This is an invaluable book for those who want to 
know more about hobby and personal computing. 


Gilmore, C. M. BEGINNERS GUIDE TO MICRO- 
PROCESSORS £4.90 


Grossworth, BEGINNERS GUIDE TO HOME 
COMPUTERS £4.50 


Gosling, R. E. BEGINNING BASIC £3.45 


Introduces BASIC to first time users. 


Graham, N. MICROPROCESSOR PROGRAMM- 
ING FOR COMPUTER HOBBYISTS £7.15 


Hartley, INTRODUCTION TO BASIC £2.80 


Heiserman, D. L. MINIPROCESSORS FROM 
CALCULATORS TO COMPUTERS £4.95 


Hilburn, J. L. MICROCOMPUTERS, MICRO- 
PROCESSORS, HARDWARE, SOFTWARE AND 
APPLICATIONS £17.40 
Complete and practical introduction to the design, 
programming operation, uses and maintenance of 
modern microprocessors, their integrated circuits 
and other components. 


£7.30 


Klingman, E. MICROPROCESSOR SYSTEMS 
DESIGN £16.95 
Outstanding for its information on real micro- 
processors, this text is both an introduction and a 
detailed information source treating over a dozen 
processors, including new third generation devices. 
No prior knowledge of microprocessors or micro- 
electronics is required for the reader. 


Kemeny, J. G. BASIC PROGRAMMING £6.70 


A basic text. 


Korn, G. A. MICROPROCESSOR AND SMALL 
DIGITAL COMPUTER SYSTEMS FOR 
ENGINEERS AND SCIENTISTS £19.45 


This book covers the types, languages, design 
software and applications of microprocessors. 


Duncan. MICROPROCESSOR PROGRAMMING 
AND SOFTWARE DEVELOPMENT 
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£14.15 | 


Rao, G. U. MICROPROCESSOR AND MICRO- 
PROCESSOR SYSTEMS £20.75 
A completely up-to-date report on the state-of-the- 
art of microprocessors and microcomputers written 
by one of the leading experts. 


Rony, P.H. THE 8080A BUGBOOK: Micro- 
computer Interfacing & Programming £8.35 
The principles, concepts and applications of an 8-bit 
microcomputer based on the 8080 microprocessor IU 
chip. The emphasis is on a computer as a controller. 


Scelbi. 6800 SOFTWARE GOURMET GUIDE 
AND COOKBOOK £8.90 


Scelbi. 8080 SOFTWARE GOURMET GUIDE 
AND COOKBOOK £8.90 


Scelbi. UNDERSTANDING ie 

8.75 
Gives the fundamental concepts of virtually all 
microcomputers. 


Spencer, GAME PLAYING WITH BASIC =‘ £4.85 


Schoman, K. THE BASIC WORKBOOK £3.85 
Creative techniques for beginning programmers. 


Sirion, D. BASIC FROM THE GROUND UP £6.20 


Soucek, B. MICROPROCESSORS AND MICRO- 
COMPUTERS £19.40 
Here is a description of the applications programm- 
ing and interfacing techniques common to all 
microprocessors. 


Spracklen, D. SARGON £9.90 
A computer chess program in Z-80 assembly 
language. 


Titus, MICROCOMPUTER ANALOGUE CON- 
VERTER £7.60 
Titus, 8080/8085 SOFTWARE DESIGN £7.60 


Tracton. 57 PRACTICAL PROGRAMS & GAMES 
IN BASIC £6.65 
Programs for everything from Space war games to 
Blackjack. 


Waite. M. MICROCOMPUTER PRIMER £6.40 


Waite, YOUR OWN COMPUTER £1.60 
Introduces the beginner to the basic principles of the 
microcomputer. 


Ward. MICROPROCESSOR/MICROPRO- 
GRAMMING HANDBOOK £6.00 
Authoritative practical guide to microprocessor con- 
struction programming and applications. 


Veronis. MICROPROCESSOR £13.00 


Zaks, R. INTRODUCTION TO PERSONAL AND 
BUSINESS COMPUTING £8.60 


Zaks, R. MICROPROCESSORS FROM CHIPS TO 
SYSTEMS £8.30 


Note that all prices include postage and ackina 
Please make cheques, etc., payable to Computing 
Today Book Service (Payment in U.K. currency 
only please) and send to: 

Computing Today Book Service, 

P.O. Box 79, Maidenhead, Berks. 
Prices may be subject to change without notice. 
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A.P. Stephenson. 


| After the first mad 
programming spree with your 
machine you may like to build 
' yourself a library of useful 

| programs. 


puting installation may justifiably be defined as the 


T°: first few weeks after the purchase of a home com- 
“infatuation” stage. The power of the machine to 


generate data at apparently pheomenal speed is fascinating, 
| even exciting to those new to the computer keyboard. Scores 
| of little programs are lovingly saved on cassette tapes most of 


them centred around the FOR/NEXT loop. Typical pro- 
grams include printing out “HELLO” 47 times, filling the 
screen with nine-digit columns of sin(x) and —cos(x) or 


| meaningless equations chosen primarily for their complexity. 


As many of these little morsels as possible are crammed on 
both sides of C60 (or in some cases even C120!) tapes. 
Frantic trips to purchase new supplies of blank cassettes are 
frequently made or, if the shops are shut, a previously loved 
recording of Beethoven’s ninth is irrevently erased in order to 
make room for a program which generates the first 2000 
primes (I often wonder what you do with primes after you 


| generate them but they seem to offer solace to many). 


Naming Names 

But all things come to an end at some time or another. It 
gradually dawns on most people that their ‘‘collection”’ Is 
in reality nothing more than a heap of rubbish. Most of 


| what they have saved is useless, and the few that have some 
| merit are buried between dozens of unwanted remnants. 


Organisation, The Key? 
Any attempt to organise your computing life must begin 


| with a simple rule. . .one program on a tape with a copy on 


the reverse side. Superficially, this appears to be a shocking 
waste of tape because, on the average, most of the tape will 
remain unu.ed but in spite of this the rule is sound in human 


| terms. It is petter to waste a few feet of relatively inexpen- 


sive tape in return for the following benefits: no infuriating 
searches for programs ‘“‘in the middle”; no need to name 
programs and therefore no need to memorise what you have 
named them; if you have to amend a program, there is no 
danger of the extra few bytes extending into and obliterating 
the beginning of the next program; if the tape is accidentally 
dropped into a plate of soup (or similar household hazard 
degrades its performance) only one program is lost; if you 
lend a tape to a friend for copying purposes and it is returned 
a corrupted length of jargon, there is less danger of physical 


| violence breaking out if only one program is spoilt. Finally, 


we cannot entirely discard a psychological factor. Weeks, 


| perhaps even months of programming work condensed onto 


one tape fails to impress the casual aquaintance. Spread out 
into twenty or so, neatly labelled cases with the whole 


| resting in a partitioned “cabinet” will enhance your local 
| reputation as an egghead. There is one nagging doubt which 


must remain to PET owners... why did Commodore take 


| such pains to provide a truly magnificent tape handling, 


program-naming facility if the foregoing advice is taken? 
Perhaps they just failed to appreciate how easily the normal 


| human being looses patience. Those, lucky enough to afford 
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a floppy disc system will of course have no need for this 
advice; the facility to name programs on a disc is as essential 
as it is unessential on tape. One final word on this matter. . . 
buy only C12 tapes, or less than C12 if you can get them. 


Worthwhile Programs 

“Worthwhile” in this sense means “‘is it worth saving on 

tape?’’. Consider the following as a reasonable set of criteria 

from which to start: 

1) Has the program been tested for every conceivable input 
combination. For example, what happens if you input a 
“O” or a negative number or a number with umpteen 
digits in it? Nothing is more humiliating to a proud 
demonstrator than one of those sarcastic error messages 
which leap up from the bowels of the BASIC interpreter 
whenever it suffers the slightest confusion. Particularly 
if you are trying to impress. 

2) Will the program check for ridiculous input? Remember 
that an input can be mathematically acceptable and free 
from syntax error but can still lack realism. For ex- 
ample, let us assume a program, which assists in the 
design of a signal amplifier, asks for the supply rai vol- 
tage. If the operator mistakenly keys in 2.6E4 instead of 
2.6E—4 will the stupid machine accept this. . .or what Is 
more to the point. , .will the stupid program accept it 
and go on to compute a recommended output current 
in the order of kiloamps? In short, does the program 
include full data input validation routines? 

3) Is the program reasonably crash proof. This calls for 
considerable effort and it is not always possible to 
achieve a 100% confidence factor. 

4) Is the program completely self-explanatory to the 
operator? Are there for instance, full instructions on the 
VDU screen or does it mean searching for some scrap of 
paper somewhere which contains the gory details on the 
button-pressing routines? No accompanying document 
of any kind should be necessary because the VDU screen 
can tell all. There should also be a title page which 
defines clearly the purpose of the program. Remember 
that at the time of writing, the purpose is all too clear 
but after a few weeks or months the memory fades. 

5) Is the textual material on the VDU easy to understand 
and pleasantly arranged? There is no excuse for sloppy 
presentation and curt chunks of computer jargonese 
interspersed with abbreviations. Just because the com- 
puter has no soul or manners this is no excuse for omit- 
ting the pretence. A little care taken in presentation will 
give the pleasant illusion that lurking behind the cold 
rectangular sheet of glass is a “being” with a heart of 
gold . .. kindly and paternal when the occasion warrants 
it and yet no hesitating to deliver streams of pure 
vitriol if its human operator enters silly figures or 
presses wrong buttons. In other words, give your compu- 
ter a personality. Space out the text in a readable 
manner. Nothing is more tiresome than a page full of 
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closely spaced reading matter, particularly if it is com- 
posed entirely of capitals. If your computer has no lower 
case letters, make up for it by spreading out the material 
with line feeds between. There is no need to stuff every- 
thing on one VDU page but never allow the pages to 
scroll. Text creeping up from the bottom and disappear- 
ing at the top should never be tolerated; it is unpleasant 
to read and amateurish. The most cardinal sin of all is 
to allow words to be bissected, the second half wrapping 
around onto the next line. A final piece of advice con- 
cerns erasing the screen frequently. Never allow bits and 
pieces to hang about such as relics from the operating 
commands. When for example you type the command 
RUN, ensure it is wiped off by a “‘clear-screen”’ state- 
ment immediately. It is a horrible mess to see past 
records of fumbling operating scattered about the 
screen and polluting the program text. The message 
“PRESS PLAY AND RECORD” is ideal in its proper 
place but once you have pressed the buttons it has about 
as much relevance as last week’s football results. Rub it 
off. 

6) Is the program planned with the idea of future expan- 
sion or improvement in mind? No program can ever be 
perfect and equally true, no program can ever be abso- 
lutely complete, There will always be the nagging doubt, 
particularly when it is re-run a few weeks later, that 
some extra facility or twist should have been added. In 
many cases however, this can be a difficult or even 
impossib'e task. In the first case, the program may be 
utterly incomprehensible when LISTed if several weeks 
have elapsed since it was written. Juggling with obstinate 
statements, temper, frustration and the other multitude 
of ills popular during program construction eventually 
leads to a transient state of euphoria when the beast 
finally decides to work. There is a mad rush to “get it on 
to tape”’ and indulge in a satisfying bout of self-congrat- 
ulation. It takes a little while to appreciate the value of 
the REM statement because at the time, it seems un- 
necessary. In fact some of us deliberately leave out 
remarks in order to prevent other people understanding 
how our masterpiece works. This attitude can be self- 
destructive because the writer of the program may 
eventually become the victim. Another obstable to 
future amendment is a poorly structured original and 
close-packed line numbers. Never start a program with 
line number less than 100 in case some extra stuff may 
have to be squeezed in at the head. Be methodical in 
the choice of subroutine line numbers. Stick them all 
together well down the bottom, say at line 10,000 
onwards. In this way, you will avoid the ugly embarass- 
ment of having to leap frog over them with a wasted 
GOTO statement when the lines start to creep down 
further than the original estimate allowed. The term 
“»rogram structure’ of course means a lot more than 
the mere organisation of line numbers. It means laying 
out a program in neat little modules, each capable of 
being individually tested in its own right. In fact there is 
a specific programming philosophy with many little rules 
and regulations resting beneath the blanket title of 
“STRUCTURED PROGRAMMING”. This is worth 
detailed study if only to know when to break some of 
the rules. 


Programs To Write 
Advice on what programs to write is about as difficult as 
advising on the best length for a piece of string. An overall 
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piece of advice is simply to walk before you run. Don’t 
attempt to write wildly ambitious programs unless you are 
quite certain you understand the full implications of the task 
ahead. Unfortunately, it takes some experience to know in 
advance whether or not a certain programming task ts likely 
to be easy or horribly difficult; computers are odd things. 
For example, if someone came and asked me to write a pro- 
gram to print out a table of the singular solutions of a 
second order differential equation | would take the money 
in advance and probably deliver the goods (suitably tarted 
up in accordance with the previous advice) the next day. This 
is not because maths and physics is my strong point (I might — 


-_pass O-Level maths with difficulty) but because the actual 


maths details must reside in some text book equation some- 
where or other, It would just be a case of letting the faithful 
old BASIC interpreter handle the sordid details once the 
correct sequence of brackets and operators have been entered 
from the text book to the VDU. Such programs are elemen- | 
tary number crunching exercises, impressive but routine. On 
the other hand, a request for “a little program to sort and 
classify my butterfly collection” could turn out to be a 
nightmare. The following is a crude attempt to group the 
classes of programs which can be written and appropriate 
remarks on their respective difficulty factors. 


Numbercrunching. These follow a relatively simple pattern; 
inputting the required parameters, fitting them into the — 
“equation line’ and displaying the results in a clear manner. 
Two subroutines should be considered almost indi- 
spensable to number-crunching activities, one to round off 
numerical results to a desirable number of decimal places 
and the other to line up the decimal points. Answers like 
34.5689302 inches or £67.24578945 lack realism and the 
sight of a VDU screen full of figure groups zigzagging from 
top to bottom is not only difficult to read, it is quite revol- 
ting in appearance. Always use TAB(n) to position volumns, 
the semicolon as a delimiter encourages zigzagging. | find it | 
curious that the BASIC software writers decided to invoke 
the exponent form of print out for numbers smaller than | 
0.01; it seems far too “early”, because we are used to seeing | 
numbers this small in every day life and smaller still in 
science, | 
Keyboard quizzes. Many sophisticated programs have been | 
written under the general title of Computer-Aided-T eaching 
or Computer-Aided-Learning. Less ambitious but surprisingly 
useful programs are relatively easy to write (and certainly | 
worth saving) based on questions and answers, The set of 
questions and answers can be in a group of DATA state- 
ments, and called up under two READ statements. The first | 
will call up the question and the keyboard response fs 
checked for correct match with the second, which is the 
“answer”’. | 
An extra twist is to incorporate random selection of | 
the pairs to stop the operator using a sequence. There is 
however, an element of danger in this type of program. It 
tends to breed quiz addicts. Tape after tape is saved on all 
possible subjects until the entire household takes on the 
appearance of a Bamber Gascoigne Show. 
Games. This area is undoubtedly popular and it cannot be 
denied that senior programmers in the professional classes 
devote many hours to thinking up new games or introducing 
new twists to existing ones. Unfortunately, a game program, 
unless particularly novel and interspersed with exciting — 
animation takes a disproportionate time to program in 
relation to the subsequent playing time. As programming 
exercises they are superb. Whether many of them are really 
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worth the tape storage is debatable. Consider for example the 
class of games which could be covered by the classification 
“Moon Landing”. They all follow the same well-worn path . . 
. .you are in some dangerous James Kirk situation . . . too 
much throttle and you run out of something or other . . . too 
little and you crack the surface of the moon or Mars or 
whatever particular member of the galactic regions happens 
to fit the title. They will all contain a couple of equations 
from the Newtonian tables, suitably embellished to fit the 
game. The most awkward thing to get right in programming 
such a game is the difficulty-factor. Too hard and the player 
is frustrated; too easy and the game is described as boring. 
The behaviour pattern of the players, however much 
care is taken with the programming details, is distressingly 
familiar. Great enthusiasm at first but declining exponen- 
tially towards complete apathy. For those who have a 
genuine love for game programming the following little tips 
may be found useful : 
Explain the rules concisely in the title page. 
Display as much animation as your skills in programming 
allow. 
Don’t allow the computer to respond ‘‘too instanta- 
neously”. An apparently immediate response does not 
impress the player. 
Choose your GO—BACK—TO destinations carefully. It 
is pleasant for the ego when the computer asks for your 
name and instantly promotes you to “CAPTAIN..... “ 
but it soon becomes an irritating chore if this ritual has 
to be repeated on each replay. 
Take particular care to make programs crash-proof. 
There are some who, finding themselves in an irretriev- 
able position, would crash the program rather than 
suffer the humiliation of being beaten by “‘some damned 
machine’’. 
Try and add a few original twists. For example, allow a 
few loop holes for cheating but make the computer 
respond with something like, 
“We noticed your pathetic attempt 
at subterfuge three lines ago but in 
view of your obvious immaturity, we 
decided to overlook the matter. Should 
it occur again you will be disqualified.” 
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‘Note the use of the royal ‘‘WE” above .. . very useful little 
dodge to create an air of omnipotence, although don’t 


overdo it by using phrases like “My RAMS andI....... 
Dynamic Art. Providing the word “art” is not taken too 
literally, some quite astonishing moving patterns can be 
generated on most of the home computers. They are however 
far more impressive if you are fortunate enough to own an 
APPLE or other model which includes colour combined 
with high-resoltuion graphics. The PET, despite the great 
play made of its ‘graphics facility” is not really suited to 
the job. It certainly has very useful graphic ‘“‘keys” but the 
resolution in general is pathetic; equivalent to painting a 
portrait with a ten inch ceiling brush. 
Sorting, organising and retrieval of DATA. It is this area that 
the computer is truly at home. Every home computing 
enthusiast should take ‘“‘data processing” seriously. Strange 
how so many writers attempting to teach this subject use 
examples like milk bills to start off with. Milk of course is 
a delightful source of health giving energy but the compi- 
lation of milk bills is not likely to cause a flutter of excite- 
ment, followed by a mad rush to write the program. My wife 
would look at me in sheer astonishment if | suggested she 
used my PET each month. She would probably write it out 
on the back of an envelope in ten seconds flat, certainly 
before | would have time to fumble round the back for the 
ON/OFF switch. It is appreciated of course that such simple 
examples are typical weapons of the educationalists, based 
on the principle “teach from the known to the unknown”, 
‘“‘use homely analogies” etc etc. 

There is a danger however of de-glamourising a sub- 

ject and underestimating the public mood and intelligence. 
Why not substitute plutonium imports for milk bills? The 
program would be just as easy to write and marginally more 
exciting. 
Tape books. Sales brochures often draw attention to advan- 
tages of storing useful day to day information on home 
computers, recipes etc. General purpose reference ‘“‘books”’ 
can certainly be very useful on tape, providing there is a 
title selection page or pages. Once the tape is loaded (the 
most annoying stage), it is quicker to get at a given page by 
pressing a number key than turning the pages of a paper 
book. The floppy disc is naturally the ace peripheral in this 
field but, alas, still a little pricey for the likes of us. 


Programming 

It is difficult to say anything original on this subject. Liter- 

ally hundreds of books have been written on the BASIC 

language alone, besides the thousands written on program- 
ming principles in general. However good the manuals 
supplied are it is almost essential to dip into the pocket 
again and buy at least one book on BASIC. Which one? For 
what it is worth, | have been impressed (and educated) by 

“BASIC AND THE PERSONAL COMPUTER” by Thomas 

A. Dwyer and Margot Critchfield but there are probably 

dozens of others equally as useful. The following little 

snippets of wisdom (?) may be of some assistance to those 
who, like myself, have no natural abilities in the art of 
programming. 

1) Buy a good book on BASIC and carry out EVERY 
example in it. It’s not a bit of use just “reading’’ a book 
on this subject. 

2) Buy as many magazines on computing as you can afford, 
in addition to this one of course. 

3) Keep anotebook, or preferably a card index system, and 
copy down every little programming “‘module”’ or dodge 
which has general purpose use. In this way you gradually 
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acquire a background in fundamental techniques and 
you can slip them In your programs whenever the need 
arises, Is this cheating? Depends on how you define 
cheating. There ts little point in re-inventing the wheel 
on every possible occasion, Isaac Newton, not renowned 
for his modesty, once replied to a remark by an admirer, 
“If | have seen a little further than most, it is because | 
have stood on the shoulders of giants”. To copy down 
a complete program and pass it off as one of your own 
is of course a different matter, Ethics apart (not particu- 
larly fashionable nowadays anyway) some one else might 
have read the same magazine and bang goes your repu- 
tation! The sort of modules worth saving for future and 
continuous use include, lining up decimal points, round- 
ing to n significant digits, sorting numbers into ascending 
or descending order, sorting names into alphabetic order, 
etc etc. A word of warning regarding program modules 
or indeed full programs printed in magazines. Some of 
them don’t work! The usual cause is a misprint some- 
where along the line and readers, to judge from the 
rather acidic tone of their letters, express surprise that 
“the Editor doesn’t proof read them before printing’. 
Proof reading costs time and money for normal kinds of 
text but to proof read computer programs to guarantee 
100% error free would probably treble the cost of a 
magazine. In any case, if they don’t work then make 
them work . . . it’s good practice anyway and the mis- 
take is often the trivial omission or incorrect insertion of 
a comma or quote or perhaps unmatched parenthesis. 

4) Produce a tape of useful subroutines based on the 
previous suggestions and load in this tape as a matter of 
habit before you start on any program. Make sure that 
every subroutine has an explanatory REMark which 
defines the parameter variables. As an example, 

10000 REM***ROUND N8 TO D8 DECIMAL PLACES*** 

10010 N8=INT(10AD8*N8+0.5)/10AD8 

10020 RETURN 
Why choose such a strange variable (N8}? Precisely 
because it is strange and therefore unlikely to have been 
used in the main program. A question arises after the 
subroutine tape has been loaded. . .suppose all of them 
are not used? It doesn’t really matter because an unused 
subroutine can do no harm. If memory space becomes 
critical then naturally erase the unwanted residue. 

5) Join a local computer club. They tend to be friendly 
gatherings all anxious to learn from each other and 
refreshingly free from professional snobbery of any 
kind. The home computer addict tends to be though of 
as slightly weird by ‘‘normal” people, a kind of mu- 
tation. It is comforting to spend a few hours in the 
evening with other mutants. The great thing Is to join 
soon while the hobby is still young. As the numbers of 
these clubs grow and the membership expands to excess- 
ive limits, the character may change. It could reach a 
state like that which exists in the so-called “‘exclusive’’ 
golf clubs, questionnaires on various aspects of the 
applicants background. Perhaps, God forbid, they may 
even require that supreme emblem of respectability, 
the club tie! 


The Final Words 

In conclusion, it is worth examining some advice given in 
the manuals concerning the art of programming. Apparently, 
it is a cardinal sin to compose at the keyboard . .. it is called 
“winging it’. We are instructed by the tribe elders to write 
the complete program on paper before approaching the key- 
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board; at least every separate module. This discipline came 
into being because of two non-related influences. Firstly, 
the influence of the academic purists who insist on a care- 
fully thought out logical approach on paper first. The second 
influence was that of practical necessity. Prior to the micro- 
processor and high density integration of semiconductor 
memory, computing was very expensive, VDUs were non- 
existent or rare, every response was spewed out on reams of 
expensive paper and, above all, the cost per minute pre- 
cluded the luxury of idle doodling. 

The position with the home computer is different. | 
Very few of us can afford printers anyway. . .at least not in | 
the first year of ownership. The VDU wastes nothing. It is a 
perfect doodling pad and unlike paper, can be used over and | 
over again. It is, however, a good idea to draw out a rough 
plan of campaign in the form of an outline flowchart, prior 
to operating the keys. 

Another discipline carried over from the past is an 
obsession with memory economy, It seems pointless to prune 
a program (that works) down to the last byte unless there is 
a real danger of running out of memory. If you have say, an | 
8K memory and your unpruned program takes 6K why 
fiddle about with it. Tricks like multiple statements per line 
to save a line-return byte are admirable when the necessity | 
arises but the subsequent readability is poor. To increase 
execution speed just for the sake of it is another pointless 
operation. If your program works and it Is reasonably “tidy” 
leave it alone and get on with another. In this way your tape | 
library will grow much quicker and be just as useful as those | 
of your fusspot colleagues. 
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Henry Budgett. 





At last a ‘real’ computer, 


from the people who brought 


you the first scientific 


calculators. This preview will 


shortly be followed by an 
indepth review. 


ing a system for the magazine has about a fortnight 

to play around with the machine and discover its 
weak points. | say under normal circumstances because in 
this case that rule does not apply. Reviewing the HP 85 was 
almost a nostalgia trip for me as | have used their desktop 
minis in the past and there is a large degree of similarity. 
However this is a personal microcomputer, a very different 
collection of chips to your average “home computer” not 
only because it costs around £2000 but because it has been 
designed as a professional tool for research and development, 
laboratory and educational establishments. Why have we 
reviewed a system that is probably outside most people's 
financial resources? The obvious answer is that of general 
interest, the better answer is that this system shows how 
much can be done by a micro — basically it makes most 
“home computers”’ look like overgrown video games and I’m 
not putting them down either. 


Ul normal circumstances the person who is review- 


The Total Specification 

The HP 85 is based around a custom built chip set. The eight 
bit CPU, the dynamic RAM controller and the I/O control- 
lers are all designed for the job by Hewlett Packard and as 
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a result the whole CPU board contains only sixteen ICs. The 
system is built into a smart Apple-like console but Is about 
8” high to include the five inch VDU, the cartridge tape drive 
and the thermal printer mechanisms. 

The first section that makes an impression on you ts 
the keyboard. Not only have you a full ASCII set and a 
numeric pad but there are full editing keys; including HOME, 
cursor controls, insert/replace, line delete, character delete 
and more besides. In the top left corner under the VDU is 
another row of mysterious keys, these are user programmable 
under BASIC to perform specific functions within the pro- 
gram. | shall discuss the BASIC at a later stage in this review, 
it really deserves a separate article. Also available on the 
keyboard as direct command keys are functions such as 
LOAD, STORE, COPY LIST, PLIST, RUN, PAUSE, STEP 
etc etc that you use instead of having to type in the normal 
BASIC command. 

The VDU is a five inch monitor, rock steady, with an 
independent memory of four screens full that can be re- 
accessed by a ROLL key. The format is 32 characters by 16 
lines, a program ‘“‘line’’ can be up to 95 characters (3 lines 
minus 1) long. The graphics capability of this screen is very 
impressive, as the photos hopefully show, and you have 
program access to 256 by 192 dots or a total of 49,152 to 
save you working it out in your head, The graphics capability 
is so powerful that we are going to cover it in a future 
article! 

Mass storage is dealt with by a tape cartridge, not a 
cassette, that is specifically designed to do digital data 
storage. Unfortunately the system is not completely com- 
patible with the desk-top minis even though the same physi- 
cal format is used. However it is a damn sight better than any 
cassette system and it is much faster. The speed improvement 
is achieved by making the thing emulate a soft sectored 
floppy, it reads a directory, finds the location of the program 


31 





and then spools off to load it. Commands are simply LOAD 
“FRED” where LOAD is a single key anyway, STORE 
“FRED” where once again STORE is a single key, and a 
couple of other commands for securing programs or data and 
conditioning the tape. There is a special tape file called 
“‘Autost”’ which is automatically loaded and run if there is a 
tape in the transport at power on. On both of our sample 
tapes, one of which — the Standard Pac — is supplied with 
the machine, this program was a little graphics routine. 
However it is a simple matter to install a program that 
actually does something useful and this is where the HP 
comes into its own as an instrumentation controller. 


A BASIC program using just some of the 85s extra commands. 


if REM ¢euLi IPLICATIOW PROG 

“AH REM ¢THIS FROGEHM WILL FROGLI 
CE 

36 REM #hULTIPLICA:.10ON THELE= F 
CF 

46 FEM #ANY CAPot sUwMBER. ff 

Sa@ FEM #UP TO AW INFUT LIMIT: 

SS REM *INTEGERS UNL! ! 

64 REM #0FPTIONAL PRINTER OUTFUT 

r@ CLEAR 

SA OISP “INPUT YOUR RFEGUIFED NU 
MBER «8iN> 1063" 

HW INPUT HF 


ba 
— 
a 
- 
te 


IF VALCN#34=8 OR VALLH$3> 190 
THEW CLEAR & GUTH 8S& 


114 H=INTCVRLIENE 2» 

124 CLERF 

38 BDISP "IRFUT THUR NAR VALVE + 
A<M? ibe" 

idf IHPUT MF 

15 IF VALCMF 28 Or VRLIMS o> The 
THEN CLEHE ©. GOI 138 

166 M=CINTCVALCMS 2 » 

176 CLEAR 

t3e DIS "PEIATER CR DISPLAY Pro 
= SBEFAULT (0 SUBREEN! 7" 

i396 INPUT RF 

“a0 IF Fate rr Teen 2re - ELSE: 2e5 

285 PRINT THE' 223s THE “tHe” Fi 
Mes TREE «°° © PRIAG © PEIAT 

21@ FOR L=1 TO mM 

226 PRINT USING S26 i; N.sL.N€L 

ef WExT L 

“46 PRIWHT @ PRINT & FRINT 

208: Lenn 

e6h GUTU 14 

7G: ELERR tae 2 REM SET UF SER 


EEN COUNT 


271 FUR L=1 TO 

275 IF C#iS THEN 288 ELSE C=6 

76 WAIT S686 & CLEHR 

28a DISP USING 226 HL» NEL 

286 C=C+1 

290 NEAT L 

280 WAIT ibeen 

214 GOTQ 16 

2206 IMAGE 2D.2s.,."TIMES".2%,.30,.2 
ii _" F 7 Ul 
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TYPE 
PROG 
FROG 
PROG 
PROL 


BYTES RECS FILE 
236 | 48 


Th AD GIT 


7 
3 

9g 
8 
1 

2 
3 
4 
Ss 
6 
? 
8 
Ss 
@ 
i 
2 


1 
i 
i 
} 
i 
1 
i 
i 
} 
1 
2 
2 
te 


Special function keys abound. Also shown is an example of the ther- 
mal printer output. 





The thermal printer is a 32 character-per-line, bi- 
directional device which can handle all the HP graphics and 
characters. A hard copy can be generated at any time by the 
command key COPY or this can be executed as a program 
statement. Under normal circumstances the VDU is the 
default device but the BASIC command PRINT refers to the 
PRINTer so in the sample programs you will see DISP for 
VDU access. This status can be reversed by a command or 
you can tell the system to PRINT ALL — which it promptly 
does. The paper supply is generous to a fault, | started off 
with less than a full roll and in three weeks of printing every- 
thing possible | still haven’t got down to the end. The ma- 
chine always prints graphics displays the wrong way round, 
this is done so you can have endless strip charts — you can 
even print a musical score. Talking of music there is a pro- 
grammable bleeper that renders an acceptable version of 
“William Tell’? but has a more functional use as a warning 
device. 


The Language Barrier 

The HP 85 has built in BASIC, but here again the similarity 
with other systems ends. The language and the operating 
system are built into 32Ks worth of ROM with the bottom 
8K being stackable. The language exceeds all current ANSI 
standards and even a glance at the sample programs will 
reveal that it is more than a little different to the usual 
Microsoft versions. A few of the more unusual commands 
and functions are given in the programs but we are going to 
devote a section of the follow-up article to the language. The 
capabilities of a programmer used to a simple BASIC such as 
Integer, or even Extended, will not even be touched by this 


* THE 12 TIMES TABLE # 
12 TIMES { “2 iz 
12 TIMES 2 os id 
12 TIMES Zz = 36 
iz TIMES 4 = 45 
12 TIMES 5 = 60 
12 TIMES 5 = 72 
iz TIMES 7 = a4 
12 TIMES 3 = a6 
12 TIMES 4 = LAS 
12 TIMES if = er: 
i= TIMES fi = 132 
12 TIMES jz = 144 


HPs cryptography program, good fun! 
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implementation. Your frustrations at not being able to solve 
that problem on your home system disappear at a stroke 
with this machine. Although machine code is not yet avail- 
able for the 85 the only reason you are ever likely to want 
it is because of the speed factor. Not that I’m inferring that 
the BASIC is slow — it isn’t — but rather that you can do so 
much with it, it would be nice to pass the routine sections 
to machine code. Perhaps I’m being just a little too much 
of a purist, | certainly never found the need in my invest- 
igations. 


Another superb set of facilities that come under 
the heading of “Utilities” are built into the machine. These 
include automatic line numbering, re-numbering and a whole 
bunch of diagnostics and debuggers. As a measure of the 
thought that has gone into the system the re-number com- 
mand checks to see if the standard — or your quoted — start 
and displacement values will cause an overflow. If this Is 
the case it starts at line 1 and works on in steps of 1 —auto- 
matically! 

The debugging tools include single step, tracing of 
all, or specified, sections, full error code display with descrip- 
tions and more besides. 


if DIM LELSE].F30Ci43,.4FL2beend 

ii LEAR 

24m DISF "COGE OR DECODE: C OR LU 

ah InPuTtT FF 

a0 Te Fee Ge Poe heeel ELSE i= 

Sa OI1SP "“COooE NUMBER FLEASE” 

64 JHPUT 3s 

7a FAHOOWMIZE = 

Sa fF="" 

9@ ISS "TYPE MESSAGE OWe WORT 
AT A TIME. fee oe” TE EHD 
MESSAGE” 

igh GIS "SIVE HE YGUF HESSAGE” 

118 INPUT I$ 

12h TE *="4" THEM tet 

128 OH L GOSUE 166. 2b 

146 MF=Hteh.0Fe" 

isa GoTo 114 

i164 PRIWT MF 

161 DISE “LONTIHUE “* 

tee IHWPUT AF 

{62 IF As="Y¥" THEN 16 ELSE if 

if ERO 

{Ae FEM £EHCOOING FULT THE 

{mie C#="" 

iWeh FoR J=1 TO LEHCI#3 

{A@S@ CH=CHFECHRECES+¢NLIM( TEC. 14s 
+THT&CSe*¥RNO? MOD 252 

iM@4@ NEXT I 

i450 RETURN 

[AAA PEM €0ECODIWHG FOUTIHE 

eMifa Ce="" 

Sa2Q FOR IT=1 TO LEHNCI#: 

Sasa CE=Céh.CHREtceésS+conNUMc Llt£i. Td: 
~JHTCSe6e#tRNO2 MOO Ses 

“H40 HEAT I 

“A58H FPETUPFH 
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A small example of the graphics capability on the 85. 


Additional Firmware And Expansion 

As | mentioned earlier the bottom 8K of ROM can be 
stacked. This means that firmware packages of up to 8K in 
size can be nested over this section of memory and run 
instead. This is in addition to any firmware that you may 
wish to locate in the spare 16K of memory. If you wish to 


use the expansion for RAM then this is achieved by plugging | 


a special drawer into the bus slots at the back of the case 


with an extra eight RAM chips and a controller chip. The bus | 


is called Capricorn, but there are adapters for RS232 and the 
HP/IB or JEEE-488 bus currently under development. This 


means that the 85 will, just like its bigger brothers, hook | 


into all the fantastic range of instrumentation and peri- | 
plotter, line printers, atomic | 


pherals that are available : 
clocks etc etc. 


Discs are not yet available but are under develop- | 
ment, after all they are only slightly different to the existing | 


minicomputer discs. About the end of the year is an expec- 
ted date. 


Philosophy 


Just what is the 85 capable of, and why produce a micro 


when there are already minis available to do the same job? 
Well the simple answer is that the 85 is a cheaper system than 
the minis, it can do the same job but it’s a bit slower. I sus- 
pect that many people will try to use it for a small business 


machine, or a general purpose system but, while this is not | 


wrong, it is rather an underuse of a computing machine. 


The price is definitely a subject for controversy, after | 
all the US price works out to around £1200 and that is | 


suspected of being too high. The simple fact Is that the price 
is artificially high, the reason being that HP probably can't 
make enough of them. It is strongly rumoured that the entire 
year’s production was sold within a matter of days of the 


launch, bad news for people who want one after reading this | 


review | 


In Conclusion 
The HP 85 represents what is almost certainly the first of a 


new generation of micro computers that compute. The age of | 


overgrown video games and simple systems has been sur- 
passed, at very little increase in price, by a design that Is 
unashamed to be a computer, | suspect that within a year 
the price will have fatlen to around the £1200 mark and it 
will become a widely available machine. However if this had 
occurred at the launch, just a few weeks ago, the market in 


personal computers would have been sewed up overnight by | 


HP. 


Whilst the system represents superb design, engineer- | 


ing and support the price is simply too high for the home 
user at the moment, unless he or she is well off. The quality 
of the documentation, and the supplied software is of HPs 


usual excellent quality, although not aimed at the novice, | 


and it even has one games program! 
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nascom micro | 


NASCOM IMP AVAILABLE 


The incredibly low-price Nascom IMP Is now available off the 


shelf at Interface Components. It plugs Into any @) = DE R FORM 


microcomputer system with a serlal RS 232 interface, including 











the popular Nascom1 & 2. MH Send your orders to: 

Although an impact matrix printer, its versatile feed g interface Components Ltd, Oakfield Corner, 
mechanism allows it to accept A4,foolscap and quarto 8 sycamore Road,Amersham, Bucks HP66SU. 
letterheads making it suitable for word processing Telephone:02403 22307 Telex:837788. 
applications. And it’s quiet too.Line printers and many is P| 3 , 
typewriters are dezfening by comparison. = is VAT AL Ine zeae ..Nascom Imps at £325 each 

Finished in a smart blue plastic enclosure, the IMP is only g Pes at 1o'% plus £2.50 p&p. 
£325 plus VAT (post and packing extra) completely assembled. a 

FEATURES oo 

@ 80 characters wide @ Automatic CR/LF & 

@ 60 lines per minute @ 8" paper (pressure feed) Ps Address 
@ Bi-directional printing @ 95" paper (tractor feed) 

@ 10-line print buffer @ Baud rate 110 to 9600 % 

@ 96 character ASCII set @ External signal for optional g 

(includes $,74£) synchronisation of baud rate ig nccens or ae 
| arclaycard No. | 
: Hi Personal callers welcome CT/4/80 
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Sixteen pages of readers own 
program submissions for 
your enjoyment. 


The next sixteen pages are packed with useful programs, 
games and ideas, for a variety of systems. All have been sent 
in by readers for our Softspot feature, and because of this 
they are untested by us. 

If you think your software is of good enough quality 
to be included, send it to the following address : 


).F.Kendall. 


TI59 ROUTINES 


nyone who is in the position of programming a 
AY riceproceso in machine code will have surely 

found calculating in hexadecimal rather tedious, to 
put it mildly, especially in the case of negative displacements 
for relative jumps where the two’s complement has to be 
found. Hence this program was written to make hex. working 
much easier. 

It incorporates the following features :— 





1) Converts hex. to decimal and vice versa. 
2) Finds two’s complement of a hex. number. 
3) Input any two hex. addresses and it will output the 


signed hex. displacement index for a relative jump from 
the first to the second. 

(4) Input an address followed by the displacement index 
and it will output the address to which a relative jump 
will be made. 

(5) Performs addition, subtraction, multiplication and divi- 
sion on hex. numbers, 


Using The Program 
The program was written for a TI59 programmable calcula- 
tor, but it will fit into a TI58 if the memory is repartitioned. 
The number of data registers used will depend upon the size 
of the hex. number processed, but for the average micro. 
using four digit addresses up to ten registers are used. Access 
to a print/security cradle is not required and, as it stands, the 
program contains no print commands. 

To use the program it must first be initialized by the 
key sequence RST, CMS, R/S. The display will now show 0 
and the T1I59 is ready to receive its first number. The entry 
and readout of decimal numbers follows normal calculator 
practice. Hexadecimal numbers are a little different; firstly 
the six numerals A to F are represented by their decimal 
equivalents ie A=10 ....... F=15; secondly multidigit 
numbers are entered one digit at a time, starting at the 
most significant, spearated by R/S, thus CSO Is entered by 
the key sequence 12, R/S, 5, R/S, 0, R/S. The output of a 
hex. number takes place in a similar fashion. After a hex. 
calculation the most significant figure is in the display and 
operation of R/S brings each successive digit into the display 
unit a “flashing 1” indicates that all the information has been 
' taken out. After the display has been cleared the calculator 
is ready for the next calculation. 


CT Softspot, 

Computing Today, 

145 Charing Cross Road, 

London WC2H OEE. 
and we'll take a look. We pay for all accepted programs, if 
you want yours returned please enclose an SAE. We do not 
demand line printer output, fine if you have one, all we ask 
is that the manuscript is legible and includes diagrams and 
explanations where necessary. A full (written) listing is 
mandatory. 

So, for the next few pages, it’s all yours! 


When using the arithmetic routine it is necessary to 
enter the following codes for the arithmetic functions :— 
addition 


subtraction = |] 
multiplication = 2 
division = 3 


All other functions are obtained by the use of the user Labels 
and their use should be clear from the accompanying flow 
chart. 


Sample Runs 


Keys Pressed Display 
Program entered from magnetic cards. 
RST, CMS, R/S 0 
1) 15 RIS 15 

5 RB } (Input F50) 5 

0 R/S 0 

B (Signifies start of 2nd digit) 0 
15 R/S 15 

4 R/S { (Input F4) 4 

A (Calculate jump destination) 0 
R/S 
R/S 4 
R/S 6 
R/S 1 (Flashing) 


Thus a relative jump command with displacement of F4 (eg 
Z80 op.code 18 F4) located at OF 50 would cause a jump to 
location OF 46. 


CLR 0 
2) 2 R/S 2 
11 ft seat 2B) 11 
D Convert hex. to decimal) 43 
3) CLR 0 
13. =~R/S 13 
0 R/S | (Input DOB) 0 
11. R/S 11 
B (Signifies start of 2nd digit) 11 
3 R/S 3 
10 R/S Fiat 3A) 10 
A ‘sei arithmetic routine) 10 
0 Js Select addition) 0 
R/S 13 
R/S 4 
R/S 5 
R/S 1(Flashing) 
CLR 0 


Thus DOB + 3A = D45 


EEE SEES ySSnESssssss ssn 
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Stephen Draper. 


BASIC PONTOON 


he program given here will play pontoon against one 
opponent, the computer being banker. It is written 


in standard BASIC and uses no graphics; it should 
therefore be a fairly simple task to convert it to run on any 
BASIC using computer. 


Program Notes 
There are however a few points to note about playing the 
game : 

1) If the computer’s opponent has a pontoon he 
should tell the computer that his points value is 23. 

2) Similarly if he has a five carder he should tell the 
computer that his points value is 22; for all other hands the 
points value is that of all the cards added together. 

3) If the player is bust a value of 0 should be entered. 


0 DIM A(52) 
5 PRINT“PONTOON” 

10 LET A=1,B=1,C=1,N=0,T=0,Y=1 

15 INPUT“DO YOU WANT TO PLAY? Y OR N”E 

20 IF E=0 THEN 230 

25 LET A(A)=A 

30 IF A=52 THEN 45 

35 LET A=A+1 

40 GOTO 25 

45 R=RND(52) 

50 LET X=A(R),Z=A(B) 

55 LET A(R)=Z,A(B)=X 

60 IF B=52 THEN 75 

65 LET B=B+1 

70 GOTO SS 

75 GOSUB 300 

80 PRINT“YOUR CARD IS...”V 
85 INPUT“YOUR BID PLEASE” F 
90 GOSUB 300 

95 PRINT“ YOUR CARDIS...”V 
100 INPUT“STICK(1), TWIST(2),OR BUY(3),1,2 OR 3”H 
105 IF H=1 THEN 140 
110 GOSUB 300 
115 IF H=2 THEN 90 
125 INPUT“ YOUR BID PLEASE” 
‘30 LET F=F+J 


140 LET Z=C 

145 GOSUB 300 

150 LET T=T+V 

155 LET N=N+1 

160 IF(T=21)AND(N=2)THEN 250 
165 IF T>21 THEN 210 

170 IF N=5 THEN 235 

175. IF T>16 THEN 270 

180 FOR X=Z TOC 

185 IF A(X)=1 THEN 200 

190 NEXT X 

195 GOTO 145 

200 IF (T+10) > 16 THEN 262 
205 GOTO 145 

210 PRINT“I AM BUST...” 


PRINT“ YOU HAVE WON“F”’CREDITS” 
INPUT“DO YOU WISH TO CONTINUE? Y OR N’W 
IF W=1 THEN 10 


STOP 
PRINT“I HAVE A FIVE CARDER!”’ 


LET T=22 

GOTO 285 

PRINT“PONTOON!!!. ..” 
PRINT“... YOU HAVE LOST“F”CREDITS” 
GOTO 220 

IF (T+10) > 21 THEN 145 

LET T=T+10 

GOTO 160 

PRINT“STICK. ..| HAVE. ..WAIT FOR IT...” 
FOR P=1 TO 30;NEXT P 
PRINT... .”T 

INPUT“WHAT DO YOU HAVE”Q 
IF Q>T THEN 215 

GOTO 255 

IF A(C) <14 THEN 315 

LET A(C)=A(C)—13 

GOTO 300 

IF A(C) > 10 THEN A(C)=10 

LET V=A(C) 

LET C=C+1 

RETURN 


ae 
; 


—— 
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PINBALL 


8K PET. It should be noted that the ‘Q’ and ‘S’ charac- 


Te program will emulate a pinball machine on a 4 or 


ters in lines 193, 367 and 513 are cursor control 


symbols, cursor down and home respectively. 


Program Notes 
Line Nos. 


i= 
110 - 
197 — 


210 


320 — 
340 — 


362 
363 


500 


511 —- 


S13 


9 Player starts off with one game. 
100 Instructions. 
196 Set up pin-table. 
205 Give ball initial position and direction. 
Reset drop targets. 


— 215 Put ball into play. 
220 — 


300 Process selected depending upon contents of 
next location in ball’s path, 

330 Bat control. 

360 Calculates next location and tests for ball out of 
play. 
Same ball again if no points scored. 


— 365 Tests for final ball. 
367 — 
449 — 
449 & 


370 End of game messages. 

530 Subroutines. 

459 Limits of bat movement. 
Prevents ball standing still! 

512 Counts drop targets hit. If all hit extra ball 
awarded. 


—~ 519 Prints score, tests for replays, prints replays. 


CR=1 

PRINT“DO YOU WANT INSTRUCTIONS?(Y OR N)” 
GOSUB 520 

IFAS="‘N” THEN 110 

PRINT:PRINT 

PRINT“3 BALLS PER GAME. PRESSING ‘1’ 
MOVES” 

PRINT“BAT 1 SPACE TO LEFT, ‘2’ MOVES IT TO” 
PRINT“RIGHT. BAT DETERMINES NEW 
DIRECTION OF” 

PRINT“BALL ACCORDING TO WHERE ON BAT 
BALL” 

PRINT“LANDS.” 

PRINT“COMPLETING DROP TARGETS SCORES” 
PRINT“EXTRA BALL. MAXIMUM 1 EXTRA BALL” 
PRINT“PER BALL IN PLAY.” 

PRINT“ 1 REPLAY AWARDED WHEN 50 POINTS” 
PRINT“SCORED. 1 REPLAY FOR EACH” 
PRINT“ADDITIONAL SCORE OF 20 POINTS.” 
PRINT“TO GET EACH BALL INTO PLAY PRESS” 
PRINT“ANY KEY.” 

PRINT:PRINT:PRINT“PRESS ANY KEY TO 
CONTINUE” 

GOSUB 520 

CR=CR-1 

PRINT’ ”:: FORN=32810T0O32820:POKEN,100: 
NEXT:POKE32849,78:POKE32861,77 
FORN=32888T033408STEP40:POKEN,103:NEXT 
FORN=32902T033422STEP40:POKEN,101:NEXT 
B=33415:POKEB—1 ,233:POKEB,160:POKEB+1 ,223 
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160 


N=32809:POKEN,78:POKEN+39,78:POKEN+12,77: 
POKEN+53,77 

X=33135 

POKEX—123,15:POKEX—117,15 
POKEX—2,15:POKEX+2,15 
POKEX+78,15:POKEX+82,15 
PRINTTAB(20):“BALL IN PLAY 0” 


PRINT“Q”;TAB(20);“CREDIT” 
GOSUBS18 

S=0 

N=1 

|\Y=—1:1X=2:GOSUB490 
P=32855:X1=7+1X:Y1=21 


T=32895+1X 

POKE32801 ,N+48 
X=32852:FORY=XTOX+2 

POKEY ,90:NEXT: FORY=X+4TOX+6 
POKEY ,90:NEXT 

E=0 

$1=S 

GOSUBS520 

POKEP,81 

Q=PEEK(T) 
|FQ=320RG=96THENPOKEP,32:P=T:POKEP,81: 
X=X1:Y=Y1 

|FQ=90THENGOSUBS11 
|FQ=1030RQ=101THENIX=—IX:1Y=IYALY 
|FQ=100THENIY=—lY 
|FQ=15THENGOSUBS13:GOSUB470 
|FQ=77ORQ=78THENIX=—IX:1Y=—lY 

| FQ=233THENIX=—1:1Y=1 
|FQ=160THENIX=0:1Y=1 
|FQ=223THENIX=1:1Y=1 
FORD=1TOSO:NEXT 

GETD 

ONDGOSUB449,459 

X1=X+IX:Y1I=Y+lY :T=33728+X1—40*F Y1 
IFT < 33768THEN220 

POKEP,32 

1FST=STHENN=N-1 

N=N+1 

IFN < 4THEN197 

PRINT “QQQQQQQOO000000Q0" 
IFCR=OTHENS33 

PRINT“PRESS ‘R’ FOR NEXT GAME” 
GOSUB520 

IFAS=""R” THEN110 

STOP 

|FB=33411THENRETURN 

POKEB+1 ,32:POKEB,223:POKEB—1,160: POKEB—2, 
223:B=B-—1 

RETURN 

1FB=33419THENRETURN 
POKEB—1,32:POKEB,233:POKEB+1,160:POKEB+2, 
223:B=B+1 

RETURN 
D=INT(RND(1)*3—1):IFD=IYTHEN470 
1Y=D 
D=INT(RND(1)*3—1):IFD=IXTHEN490 
|X=D:IFIX=OANDIY=OTHEN490 
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II 


510 RETURN 
511 POKET,32:E=E+1 

512 1FE=6THENN=N—1 

513 S=S+1:PRINT“S”S:IFS <SOTHENRETURN 
514. 1FS=SOTHENS17 

515 IFINT((S—50)/20)=(S—5S0)/20THENS17 
516 RETURN 

517 CR=CR+1 


518 IFCR <10THENPOKE32876,CR+48:RETURN 

519 D=INT(CR/10):POKE32875,D+48:POKE32876, 
CR—D*10+48:RETURN 

520 GETA$:IFA$="” THENS20 

530 RETURN 

533. PRINT“FOR ANOTHER GAME INSERT 10P COIN” 

534 PRINT“(OR RUN THE PROGRAM AGAIN)” 

540 END 





Tony Lacy. 


VARIABLE SAVER 


T 80 owners may be interested in this subroutine 








which allows a small number of variables to be stored 
in a data statement during program execution. The 
program can then be ‘CSAVED’ and the stored data will be 
available for future use (no messing about with data tapes). 
| use this method in programs such as personal 
accounts, storing previous best scores in games etc. 


Program Note 
The value of P is 17132 for the first character of the DATA 
statement. 


1 DATA00000000000000000000000000000000000000 
000000000000000000000000 

2 REM THE DATA STATEMENT IS PUT AT THE 
START 

3 REM THIS AVOIDS HAVING TO ALTER THE POKE 

4 REM ADDRESSES IF THE PROGRAM IS MODIFIED 

S REM IT MUST CONTAIN MORE PADDING THAN 
THE 

6 REM MAXIMUM NUMBER OF CHARACTERS TO 
BE 

7 REM STORED (PLUS COMMAS AND QUOTES) 


8 REM SOME DUMMY VARIABLES CAN BE 
INSERTED 
9 REM IF THE READ STATEMENT WILL BE 
10 REM ENCOUNTERED BEFORE THE STORAGE 
11 REM SUBROUTINE 
12 REM 
13. REM 
14. REM MAIN PROGRAM CAN BE HERE 
16 REM 
17 REM P IS THE POKE ADDRESS OF THE 
18 REM START OF THE DATA STEMENT 
19 REMN IS THE VALUE OF THE VARIABLE 
20 REM TO BE STORED 
21 REMN AND P ARE PROVIDED BY THE 
22 REMCALLING PROGRAM 
FR EM dese exe eres meee 
710 REM IN PROGRAM STORAGE ROUTINE 
720 N$=STRS$(N) 
730 L=LEN(N$) 
740 FOR PI=1 TOL 
750 N1$=MID$(N$,P1,1) 
755 IFN1$=" "THEN 770 
760 POKE(P1+P),ASC(N1$) 
770 NEXT P1 
780 POKE(P1+P),44 
785 P=P1+P 
790 RETURN 





J.R. Keneally. 


24 HOUR CLOCK 


ith reference to my article on the NASCOM sched- 
WW: in the October issue, may | correct a small 

error in the program suggested for testing the 
scheduler. This should have read :— 


> MEOO 
OEOO0> 3A 98 OA 3C 32 98 OA CI 
etc. 
| have also found that the following code will always reset 
the PIO without the need to power-down. If desired, a 
similar sequence can be patched into the initialisation code 
of the scheduler. 

The following code should be executed at address 


(OF00) 

>MFOO 

OFOO0> CD OC OF 3E 03 D3 06 
OFO7> D3 07 C3 86 02 ED 4D 
> 
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Timer Program 

This program can be run under control of the NASCOM 
scheduler described in the October issue of CT, and will 
allow you to see how much time you are wasting on your 
computer. The program displays time in hours, minutes and 
seconds on the top line of the TV. It could be adapted to 
provide an alarm, or switch devices on and off at specific 
times of the day (or run a program at a specific time). 

For accuracy, the counter/divider chain used to drive 
the TV timing is employed to provide an accurate clock for 
toggling the PIO, by connecting pin 13 of IC4 to pin 1 of 
SKA. This results in the basic timing interval of 16,384 
micro-secs, if the 16 MHz crystal is accurate. Since the 
program is installed to run every 16 clock intervals, the time 
counters are advanced by 262,144 micro-secs for each 
activation. 

The program holds time in micro-secs, milli-secs, 
secs., minutes and hours, using a 24-hour system. The first 
two of these quantities is held in binary form as a number 
between 0 and (999), The other three are held in BCD 
(Binary Coded Decimal) form, using one 8-bit byte for 
each quantity. 
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Program Use OF42 A7 ED 52 AND A;SUB,C HL,DE 
To instal the program, use the sequence :— OF45 30 09 JR,NCL2 
> MCT2 oFas 3 4E OF MOV OA LSECIEI 
0C72>10 10 4 20 OF OF4B C9 RET 
= “DEFINE SOME DATA AREAS 
The NASCOM monitor can be used almost normally at the OF4C 00 00 MICSEC : ADO 
same time as this program. The only command which should  OF4E 00 00 MILSEC > ADO 
not be used is the Single-Step command. To set the time, CONTINUE PROGRAMCODE = 
oe ae OFSO 22 4E OF L2 : MOV (MILSEC),HL 
locations OF AA, OFAB, OFAC can be preset with the correct OFS3 21 AA OF MOV HL.TSEC 
time in seconds, minutes and hours respectively. There ts OF56 7E AT MOV A, (HL); AND A 
no need to stop the clock to make the change. Thus, the OFS8 C6 O01 27 ADD 1; ADJ 
time can be set 09:29 and 30 seconds by using :— OFSB 7/ MOV (HL),A 
> MOFAA UESC.-Pr 60° 28 12 CP 96; JR,2 x1 
OFAA > 30 29 09 OF60 21 AC OF X3 :MOV HL,THRS 
OF63 11 FO OB MOV DE, *5760 
me “DE IS TV ADDRESS 
The clock accuracy can be adjusted by putting 16-bit num- OF66 CD 92 OF CALL DISP 
bers into locations (0F24, OF25) and (OF3C, OF3D). The 0F69 28 DECHL 
first locations define the number of whole micro-secs. which ee . 72 UF Seay 
elapse between entries of the program, millisecs. elapsed. For = gr¢e Cp 92 oF CALL DISP 
example, if the time between program activations is 262,144  oF71 C9 >| = 
micro-secs., this is interpreted as 262 millisecs. plus 144 OF72 36 00 23 X1 : MOV (HL),0; INC HL 
microsecs. Thus the above locations as set as shown in the oe u Ay me pee ny rea A 
' ant i ai f ai 
Popa Cele OFTA 77 MOV (HL),A 
OF7B FE 60 28 O2 CP 96; JR,Z X2 
“24—HOUR CLOCK DISPLAY PROGRAM OF7F 18 DF JR X3 
“USE WITH NASCOM SCHEDULER. OF81 36 00 23 X2 : MOV (HL),O; INC HL 
OF84 7E AT MOV A, (HL); AND A 
OF86 C6 O1 27 ADD 1; ADJ 
OF20 2A 4C OF MOV HL, (MICSEC) OF89 77 MOV (HL), A 
OF23 11 90 00 MOV DE, 144 OF8A FE 24 20 D2 CP 36; JR,NZ X3 
“DE IS NO. OF MIC-SECS. OF8E 36 00 MOV (HL), 0 
OF26 01 01 00 MOV BC, 1 OF9O0 18 CE JR X3 | 
OF29 19 ADD HL, DE OF92 7E MOV A,(HL) 
OF2A 11 E8 03 MOV DE, 1000 “DISPLAY TIME ROUTINE 
OF2D AF ED 52 XOR A;SUB,C HL,DE OF93 E6 FO AND *360 
“CHECK IF MORE THAN 1000 OF95 CB 07 CB 07 SHFT,LCER A'& 
OF30 30 02 JR,NC L1 OF99 CB O07 CB 07 SHFT,LCER A'& 
OF32 4F 19 MOV C,A; ADD HL,DE OF9D C6 30 12 ADD 48: MOV (DE),A 
OF34 22 4C OF L1 : MOV (MICSEC),HL OFAO 13 7E INC DE; MOV A,(HL) 
OF37 2A 4E OF MOV HL, (MILSEC) OFA? E6 OF C6 30 AND 15: ADD 48 
OF3A 09 ADD HL,BC OFA6 12 13 13 C9 MOV (DE),A;INC DE!&; RET 
OF3B 11 O06 O01 MOV DE, 262 OFAA 00 TSEC :DTO “SECONDS 
“DE 1S NO. OF MILLI-SECS. OFAB O00 DT O“MINUTES 
OF3E 19 ADD HL,DE OFAC 00 THRS :DTO“HOURS 
OF3F 11 E8 Q3 MOV DE, 1000 OFAD END 
R.E.C. White. 35 VDU 0, 12 FOR |= 1 TO 250; NEXT | 


130 VDU 0, 12 FOR | =1 TO 250; NEXT | 
275 VDU 0, 12 FOR | =1 TO 250; NEXT I 
The game runs in 2K of memory. 
1 PRINT “NUMBER GAME” 
> PRINT “—-—---—--—-—-——” 
3 PRINT “THIS IS A GAME WHERE THE COMPUTER PRINTS” 
4 PRINT “A ROW OF SEVEN NUMBERS : THEN AFTER A” 
ging to do. The computer prints a sequence of seven 5 PRINT “SHORT WHILE THE NUMBERS DISAPPEAR AND” 
numbers which stay on the screen for a short while then : PRINT “YOU HAVE TO TYPE IN THE SEQUENCE THAT WAS” 
8 


disappear, then you have to type in the sequence of numbers PRINT “DISPLAYED. THE AMOUNT OF TIME THE NUMBERS” 
that was displayed PRINT “ARE ON THE SCREEN GETS SHORTER AS YOU ANSWER 


Th ee ee roe 9 PRINT “CORRECTLY. THE MAXIMUM SCORE {5 10” 
e computer Will Print a Maximum OT Ten sequences 10 FOR l=1 TO 6000: NEXT I 


of numbers providing you get each one correct, but it will 11. LET R=1 
print them on the screen for a shorter time so that when it 20 LET Z=0 
gets to the tenth sequence the numbers are on the screen for 30 LET S=7000 
a very short time. If you answer incorrectly the computer 35 CALLS 


prints the correct answer followed by your score, then a new e fees END) 
game Is invited. 60 LET@(I)=A 


NUMBER GAME 


T: program is written for Triton in V5.1 BASIC, The 





game is a simple idea, but one which is quite challen- 


eae 70 NEXT | 
Program Modification mae 90 PRINT “SEQUENCE NUMBER”,R 
If the user has level 4.1 BASIC the following lines to be 100 PRINT a 
changed:— 110 PRINT #2, @(1), @(2), @(3), @(4), @(5), @(6), @(7) 
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120 FOR I=1 TOS; NEXT | 

130 CALL 8 

140 PRINT “NOW ENTER YOUR ANSWER ONE NUMBER AT A” 
150 PRINT “TIME PRESSING RETURN AFTER EACH ONE” 
160 PRINT 

170 INPUT “1ST NUMBER” A; IF A#@(1) GOTO 275 

180 INPUT “2ND NUMBER"'B; IF B#@(2) GOTO 275 

190 INPUT “3RD NUMBER"'C; IF C#@(3) GOTO 275 

200 INPUT “4TH NUMBER’’D; IF D#@(4) GOTO 275 

210 INPUT “STH NUMBER”E; IF E#@(5) GOTO 275 

220 INPUT “6TH NUMBER"; IF F#@(6) GOTO 275 

230 INPUT “7TH NUMBER"G; IF G#@(7) GOTO 275 

240 PRINT 

250 PRINT “CORRECT SEQUENCE” LET Z=Z+1, R=R+1 
253 FOR I=1 TO 1000; NEXT | 

255 IF R > 10 GOTO 310 

260 LET S=S—500 

270 GOTO 35 

275 CALL8 

280 PRINT “INCORRECT NUMBER. THE SEQUENCE WAS:” 
290 PRINT #2, @(1), @(2), @(3), @(4), @(5), @(6), @(7) 

300 PRINT 

310 PRINT “YOUR TOTAL WAS” Z 

315 LET Y=1, N=0 

320 INPUT “ANOTHER GAME &Y OR N)?”X 

330 IF X=1 GOTO 11 

340 STOP 


Mark Williams. 


MK#4 AMBUSH 


his program was written for the MK14 and is a space 

ambush program based on the Ambush project in the 

April issue of the ETI. The attacks come from two 
directions, either from the left or the right of the display. 
Your ship is at the centre of the display and you must press 
1 or 3 to ward off the attacks. You have to press 1 if the 
attack is from the left and 3 if the attack is from the right. 
You will be attacked by twenty ‘Yappanies’ space ships 
and if you can successfully destroy them all you will have 
survived. (This number can easily be changed.) 

You have limited energy, so you must keep the keys 
pressed for as short a time as possible. If you run out of 
energy, it will be indicated by the shape of your ship chan- 
ging to three horizontal lines, and you will then be destroyed 
by the next attack. 

The delay between each attack is random, as is the 
direction. The amount of energy and the speed of each 
attack can easily be changed to suit the user. 

To play again, press 0. The program does not use the 
monitor so could be used with any SC/MP machine. 





OF12 DIRECTION OF1S ENERGY 

OF 13 DELAY OF 16 DISPLAY SHAPE 

OF 14 NUMBER LEFT OF 17 COUNT 

OFI2 O1 DIRECTION: 

OF13 25 DELAY: 

OF14 i4 NO. LEFT: 

OFI5 25 ENERGY: 

OF16 3F DISPLAY SHAPE: 

OFI? OO COUNT: 

OFI8S C4 OF 36 BEGIN: LDI X‘OF XPAH 2 -POINTER 2? OFOO 
OF1B C4 O00 32 LDI X‘00 XPAL 2 

OFIE C4 OD 35 LDI X‘OD XPAH 1 -POINTER 1 ODO00 
OF21 C4 00 3) LDI X‘00 XPAH 1 :;DISPLAY ADDRESS 
OF24 BA 13 DLD X‘13 2 ‘DELAY UP? 

OF26 SA 4D J}2 CONT ‘IF SO, ATTACK 
OF28 C2 16 LD X'1l6 2 ‘DISPLAY SHAPE 
OF2A C9 04 ST X‘04 1 OF YOUR SHIP 
OF2C SF 50 DLY WAIT 

OF2E C4 00 LDI X‘00 

OF30 C9 01 ST X‘O1 1 

OF32 C9 03 ST X‘03 1 

OF34 Cl Ol LD X‘01 1 ‘KEY 1 PRESSED? 
OF36 E4 FF XRI X'FF IF SO DECREMENT 
OF38 9C 06 INZ X‘06 "FUEL 

OF3A Cl 03 LD X‘03 1 ‘KEY 3 PRESSED? 
42 


OF3C 
OF3E 
OF 40 
OF 42 
OF 44 
OF 46 
OF48 
OF4A 
OF 4C 
OF4E 
OFSO 
OF 52 
OFS4 
OF S6 
OFS8 
OFS9 
OF8B 
OFSO 
OF SF 
OF61 
OF62 
OF 64 
OF 66 
OF 68 
OF 6A 
OF6C 
OF6E 
OF70 
OF 12 
OF 74 
OF 76 
OF28 


OF TA 
OF 7C 
OFTE 
OF80 
OFS2 


OF 84 
OF 86 
OF 88 
Ot SA 


OFSC 
OFSE 
OF90 
OF92 
OF93 
OF94 
OF9S 
OF96 
OF9S 
OFSA 
OF9IC 
OF9D 
OF9E 
OFAI 
OFA3 
OFAS 
OFA? 
OFA8 
OFAA 
OFAC 
OFAE 
OF BO 
OF B2 
OF B4 
OF B6 


OF BS 
OFB9 
OFBB 
OFBC 
OFBE 
OFCO 
OFC2 
OFC3 
OFCS 
OFC7 
OFC8 
OFCY 


OFCB - 


OFCD 
OFCF 
OFDI 
OFD3 
OFD4 
OF D6 
OFD8 
OFDA 
OFDC 
OFDE 
OFEO 
OFE2 
DATA 


OFE4 
OFE 


(ALSO INCREASES DELAY OF FIRST ATTACK) 


+ 


00 


CONT: 


ST X‘17 2 
LDI X‘00 
XAE 

JMP X‘07 
LDI X’CC 
ST X'17 2 
LDI X‘09 
XAE 

LDI X40 


XRIX‘FE 
JNZ X‘08 
LD X‘01 1 
XRIX'FE 
JNZ X‘1B 


IMP X'06 
LD X‘03 1 
XREX‘FE 
JNZ X‘13 


DLD X'12 2 
JNZ X‘65 2 
LD X‘17 2 
fi id 

CAL 

XAE 

LDt 

XRI X04 
INZ X'61 2 
LDI X\'E4 


CAE 
JMP X‘FO 
ILD X‘00 1 
JZ X'EA 
LD! X‘00 


JMP X‘17 
END 


000,000,000 070,006 ,076,000,000,000 
OSE ,079,03E ,006,03E ,03 1 ,03E,060,000 


NOTE : TO INCREASE ENERGY, INCREASE BYTE AT OFD3 


IF SO DECREMENT 
sFUEL 


FUEL GONE? 

IF SO STORE 
(DIFFERENT SHAPE 
“AT CENTRE OF 
‘DISPLAY 

GO TO START 
(DETERMINE ATTACK 
(DIRECTION 


(DISPLAY YOUR SHIP 


(DISPLAY ATTACKER 


WHICH KEY SHOULD 
BE PRESSED 


7KEY PRESSED (1) 


iF SO TO‘HIT’ PART 
OF PROGRAM 


-KEY PRESSED (3) 


IF SO TO ‘HIT’ PART 
OF PROGRAM 


‘DELAY UP? 
IF SO BRING ATTACKER 
:| CLOSER TO CENTRE 


HIT YOUR SHIP? 
Ff NOT KEEP GOING 


‘1F SO DISPLAY “HIT” 


ENERGY LEFT? 

JF SO WORK OUT DELAY 
“AND DIRECTION FROM 
“RANDOM NUMBER 

“AND GO TO START 


“ANY ATTACKERS LEFT 
TF SO START 

IF NOT DISPLAY 
SURVIVED 


‘DISPLAY MESSAGE 


(0 PRESSED? 
TF SO, NEW GAME 


= MIT" 
= “SURVIVED” 


TO INCREASE NUMBER OF ATTACKERS, INCREASE BYTE AT OF DB 
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SOFTSPOT SPECIAL 


Andrew Lack 


TRITON 


| he 4.1 and 5.1 monitors on Triton do not provide any 

error checking facilities for the cassette interface. 
However, the UART (AY—5—1013) does provide error 
checking in-hardware, and the error flags can be accessed via 
port O01. The program below is intended to be loaded by 
hand into Triton’s low RAM (1500 for example). The user 
can then verify any recording by using the program. The 
program is best used by checking recordings before switching 
off and losing the contents of the RAM! 


Program Listing: 


CD START: CALL TAPON START CASSETTE DRIVE 
DB O01 LOOP 1: INOI -READ STATUS BYTE 

47 MOV B,A TEMPORARY STORE IN B 
E6 01 ANI 01 ‘BIT 0 SET (DAV) ? 

CA }2 LOOP -|/MP IF NO 


D.C. Mower. 


INTAB MOD 


his program is intended as an extension to the excellent 

i Intelligent Tabulator program published earlier in CT. 

The modification allows the start point to be entered 

from the keyboard without having to use the M command. 

This makes for a more flexible method when checking 
through programs in a random fashion. 


OD20 EF 43 4 RST 40 5 T 
273 41 452 44 A i | PRINT 
276 20 41 44 Ay D START ADDRESS ? 
99 44 §2 45 D R i USING RST 40 


45 
AS 
a2 


IN 04 ‘RESET DAV FLAG 
MOV A.B “RESTORE A 

ANI 02 ‘BIT 1 SET (PE) ? 
J2 CONT 1 ‘MP IF NO 


LAILD,STRING 1 ;STRING START ADDR. 


00 CALL PSTRING  :PRINT STRING 
CONT 1: MOVAB RESTORE A 
ANI 04 ‘BIT 2 SET (FE) ? 
J2 CONT 2 JMP IF NO 
LXID, STRING 2 ‘STRING START ADDR. 
00 CALL PSTRING  :PRINT STRING 
CONT 2: MOV A.B RESTORE A 
ANI 08 ‘BIT 3 SET (OR) ? 
J2 LOOP 1 ‘IMP IF NO 
LXID, STRING 3 ;STRING START ADDR. 
00 CALL PSTRING  ;PRINT STRING 
JMP LOOP 1 ‘NEXT BYTE 
04 STRINGI: “PE” EOT PARITY ERROR 
04 STRING2: “FE” EOT -FRAMING ERROR 
04 STRING3: “OR” EOT OVER RUN 


END OF LISTING. 


Notes : 


1) 


2) 


oll 


lh 


4.1 


5.1 


e address of TAPON is: 


Oa a7 
: O3F6 


No addresses are given so that individual users may locate the routine 


wh 


ere they wish. 


2c 53 53 2 5 5 

2F 3F 20 @ ? E.0.T. 

32 21 52 OC START LD HL 0C5? POINT TOHI ADDRESS STORE 

1 (GO Se OG CALL INCH CALL INPUT FOR HI BYTE 

38 CD 3E OD CALL INCH CALL INPUT FOR LO BYTE 

3B C3 50 OC IP OCS0 

SE 06 OF INCH LO B 03H DIGIT COUNT FOR INPUT 

40 CD 69 OO KEY CALL KBD SCAN KDB FOR INPUT 

43 30 FB IR MC 6 6OUCKEY LOOP UNTIL INPUT 

45 CD 3B 01 CALL CRT DISPLAY INPUT 

48 FE 39 cP 39H TEST FOR ASCII NUMBER/LETTER 
44 38 O02 IR C NUMB JUMP JF NUMBER,DON’T IF LETTER 
4C B6 O07 SUB OF REMOVE 37 1F LETTER 

4E D6 30 NUMB SUB a0) REMOVE 30 1F NUMBER 

50 ED 6 RLD STORE IN 4 LSB OF/HL) 

5? 10 Ef DINZ EY LOOP IF FIRST DIGIT 

54 3B DEC {| POINT TO LO ADDRESS BYTE 

55 C9 RET RETURN 


NOTE : THE MODIFICATION ADDS 33H BYTES MAKING 4 TOTAL OF 105H BYTES 
EXECUTE FROM 0D20 H. 





Nigel Scales, 


SPACE SHIP 


pace Ship is a game written for the PET computer and 
is a dogfight simulation. The object of the game is to 
destroy your opponent (the computer) in the shortest 





time. There are ten targets and the score value of each 
decreases as time elapses. It should be noted that your con- 


trols work as though your craft is moving hence your target 
will appear to move in the opposite direction. 


1 ?“{CLS] WOULD YOU LIKE THE INSTRUCTIONS” 
2 INPUT AS: IFA$= “y” GOTO 5000 


10 ?“[CLS] SPACE SHIP” 

20 FOR X=1 TO 9999 :NEXT:? “[CLS]” 
25 TI$= “000000” 

30 R=INT (RND(TI)*1000)+ 32768 

40 GOSUB 2000 

50 GET A$:IF A$: “ GOTO 100 
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70 
fo 
80 
90 
100 
101 
102 
103 


105 
110 
112 
114 
116 
118 
120 
122 
124 
123 
126 
128 


IF A$ = “M” GOTO 1000 
IF A$ = “F” GOTO 500 


A= VAL (A$) 

ON A GOTO 150,200,300,400,100,600,700,800,900 
D=RND(TI) 

IF TI$ > = “000030” THEN TI$ = “000029” 


L=30—VAL (RIGHTS(TI$,2) 
? “KILL RATIO” =“[HOME] 
[HOME] ”sL 

GOSUB 3105 

IF D<.125 THEN R=R+40 
IF D> .125 AND D<.25 THEN R=R—39 
IF D> .25 AND D< .375 THEN R=R—41 
IF D> 375 AND D<.5 THEN R=R+1 

IF D>.5 AND D<.625 THEN R=R+39 
IF D> 625 AND D<.75 THEN R=R+41 
IF D>.75 AND D<.875 THEN R=R—40 
IF D>.875 THEN R=R-1 

IF R > 33/768 THEN R=R—40 

IF R< 32/768 THEN R=R+40 

GOSUB 2000 


SPACE) [SPACE] 
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130 
150 
200 
| 300 
400 
500 
510 
515 
| 520 
| 525 
527 
eel 
540 
541 
543 
545 
550 
| 560 


| 365 
| 267 
568 
569 
570 
600 


GOTO 50 

GOSUB 3105 

GOSUB 3105 

GOSUB 3105 

GOSUB 3105 

LA=33736 : LB=33760 

FOR X=1 TO 12 

POKE LA,78:POKE LB,77 

LA=LA~—39 : LB=LB—41 

NEXT X 

Z=33268 

IF R=Z GOTO 560 

FOR X=1 TO 13 

POKE LA,32 : POKE LB,32 

LA=LA+39 : LB=LB+41 

NEXT X 

GOTO 50 

POKE Z,42:POKE Z—41,85:POKE Z—39,73:POKE 
Z+39,74: POKE Z+41,75 
V=V+L:?“HOME”:SPC(14) :V 
P=P+] 

? SPC(14)-P“SHIPS” 

IF P< 10 GOTO 20 

2“ICLS] TOTAL KILL RATIO”;V:GOTO 1000 
GOSUB 3105:R=R—1:GOSUB 2000:GOTO 50 


; FOINTS OUT OF” 


Gary Hawkins. 


STOPWATCH 


FE 


or those of you who need a stop watch this program 
for the Nascom, or any Z80 based system, may suit 
your requirements. The program must be loaded into 
memory OCS5O—ODAF as call and jump codes are within 
this area. Execution is from OCSO, pressing H allows the 
hours to be set with each depression of the key adding 1 to 
the counter. Minutes can be set in the same way using M. 
To reset the clock key R will reset and stop, S will start the 


counting again. 


Display Format 


Hours, 


minutes, 


| in the centre of the screen. 


OC50 
| OCS5 
0C58 
OCSB 
OCSE 
OC61 
0C64 
OC67 
OC6A 
| OC6D 
| 0C70 
| OC73 
OC76 
OC78 
OC7A 
0C7D 
OC80 
0C82 
OC85 
| OC87 
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3E 1E CD 3B 01. +LDA,1ECALL ‘CRT’ 
21 9B 09 LD HL, 9B09 
36 30 23 (HL), 30 INC HL 
36 30 23 

36 3A 23 F , 3A INC HL 
36 30 23 HL), 30 INC HL 
36 30 23 

36 3A 23 oY , 3A INC HL 
36 30 23 HL), 30 INC HL 
36 30 23 ” 

36 3A 23 HL), 3A INC HL 
36 30 23 HL), 30 INC HL 
36 30 HL), 30 

OF 14 LDC, 20H 

06 32 00 LD B, SOH NOP 
10 FD OD DJNZ —1 DECC 
20 F8 JRNZ —6 

CD 69 00 CALL KB SKAN 
FE 40 CP=@ 

CA EF OC JRZ OCEF 


seconds and hundredths are displayed 


GOSUB 3105:R=R+41:GOSUB 2000:GOTO 50 
GOSUB 3105:R=R+40:GOSUB 2000:GOTO 50 
GOSUB 3105:R=R+39:GOSUB 2000:GOTO 50 
?“WOULD YOU LIKE ANOTHER GAME?” 
GET AS: IF A$= “ ” GOTO 1010 

IF AS= “N” THEN END 

RUN 20 

POKE R,209:POKE R—41,77:POKE R+39,78:POKE 
R—39,78: POKE R+41,77 

RETURN 

POKE R,32:POKE R—41,32:POKE R+39,32:POKE 
RETURN 

?“YOU ARE AT THE HELM OF THE TERRAN” 
2“SPACE FIGHTER XJFT 3202 ON THE TAIL OF 
AN ENEMY” 

?“CRAFT WHICH YOU MUST TRY TO DESTROY” 
2*YOU MAY ALTER YOUR COURSE, 

IN ORDER TO” 

2?" HOME IN ON YOUR QUARRY, USING KEYS 1 
TO 9 (NOT 5)” | 

?“PRESS THE ‘F’ KEY TO FIRE” 

?“PRESS ‘M’ TO START-AND STOP” 

GET A$: IF A$=" "OR A$ <> “M” GOTO 5070 
RUN 20 


FE 52 CP=R 

CA 0B OD JRZ ODOB 

34 7E INC (HL) A,(HL) 
FE 3A CP=: 

28 03 JRZ +3 

C3 78 OC JR OC78 

2B 34 7E DEC HL (HL) A,(HL) 
FE 3A CP=: 

28 03 JRZ+3 

C3 75 OC JR OC75 

2B 2B DEC HL DEC HL 
34 7E (HL) A,(HL) 

FE 3A CP=: 

28 03 JRZ+3 

C3 6F OC JR OC6F 

2B 34 7E DEC HL (HL) A,(HL) 
FE 36 CP=6 

28 03 JRZ +3 

C3 6C OC JR OC6C 

2B 2B DEC HL DEC HL 
34 7E (HL) A,(HL) 

FE 3A CP=: 

28 03 JRZ +3 

C3 66 OC JR 0C66 

2B 34 7E DEC HL (HL) A, (HL) 
FE 36 CP=6 

28 03 JRZ +3 

C3: 63° 0 JR 0C63 

2B 2B DEC HL DEC HL 
34 7E (HL) A,(HL) 

FE 3A CP=: 

20 05 JRNZ +5 

36 30 (HL) ,30 

2B 34 DEC HL (HL) 
23 2B INC HL DEC HL 
7E A,(HL) 

FE 32 CP=2 

20 09 JRNZ +9 

23 7E INC HL A,(HL) 
FE 34 CP=4 
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SOFTSPOT SPECIAL 








OCE3 20 04 JRNZ +4 OD7F 36 30 (HL) ,30 

PCEesSees SU FC JR OCS5O OD81 2B 34 7E DEC HL (HL) A,(HL) 
OCE8 23 INC HL OD84 FE 36 CP=6 

OCE? C3 5D OC JR OCSD OD86 20 06 JRNZ +6 

OCEC 00 00 00 NOPS (PADDING) 0D88 36 30 23 Ne HL 

OCEF CD 69 00 CALL KB SKAN OD8B 36 30 2B HL),30 DEC HL 

OCF2 FE 53 CP=S OD8E 23 INC HL 

OCF4 CA 78 OC JRZ 0C78 OD8F CD 69 00 CALL KB SKAN 

UCR? -PE.32 CP=R OD92 FE 4D CP=M 

OCF9 CA OB OD JRZ ODOB O0D94 28 E3 JRZ —27H 

OCFC FE 48 CP=H OD96 +FE 53 CP=S 

OCFE CA 36 OD JRZ 0D36 O0D98 20 06 JRNZ +6 

ODO1 FE 4D CP=M OD9A 21 AS 09 LD HL, A509 

0D03 CA 76 OD JRZ OD76 ODID C3 78 OC JR 0C78 

OD06 18 E7 JR —23H ODAOQ FE 48 Coan 

ODO08 00 00 O00 NOPS ODA2 CA 36 OD JRZ 0D36 

ODOB 21 9B 09 LD HL, 9B09 ODAS FE 52 CP=R 

ODOE 06 04 LD B, 04H ODA7 CA OB OD JRZ ODOB 

0OD10 36 30 23 (HL), 30 INC HL ODAA 18 E3 JR —27H 

0D13 36 30 23 yn mn ODAC O00 00 00 NOPS 

0OD16 36 3A 23 (HL), 3A INC HL 

0OD19 10 FS DJNZ —9H 

OD1B 2B 36 20 DEC HL (HL), 20 A.M. Scott. 

ODIE 2B DEC HL 

ODIF CD 69 00 CALL KB SKAN SC/MP DICE 

ODZ2. FE 33 CP=S 

0D24 CA 78 OC JRZ0C78 

OD27 FE 48 CP=H any games require two dice to be thrown so this 
0D29 CA 36 OD JRZ 0D36 Me pvceen was developed to display two independant 
OD2C FE 4D CP=M dice throws on an MK14. The program starts at 
OD2E CA 76 OD JRZ 0D76 OF20 but one location is used as a temporary store at OF 1F 
OD31 18 EC JR —18H for die 1 while die 2 is held in the extension register. Go is 
0D33 00 00 00 NOPS pressed to roll the dice and Term throws them and displays 
0D36 21 9C O09 LD HL, 9C09 the result, 

OD39 34 TE (HL) A,(HL) 

0D3B FE 3A CP=;: Notes 

0D3D 20 05 JRNZ +5 Although the program was written on an MK14 it could 
OD3F 36 30 (HL),30 easily be modified to use any SC/MP based system. For 
0D41 2B 34 DEC HL (HL) people wishing to modify, P1 holds the address of the seven 
0D43 23 2B INC HL DEC HL segment display codes and P2 is used to set the display 
OD45  7E A,(HL) address and to access the keyboard. 

0OD46 +FE 32 CP=2 

0D48 20 OB JRNZ +11H 

OD4A 23 7E INC HL A,(HL) OF1F DIE 1 = ae 

OD4C FE 34 CP=4 20 C4 Ol LDI 

OD4E 20 06 JRNZ +6 22 635 XPAH (1) P11 set to 

0D50 36 30 (HL) ,30 23 C4 OB LDI segment codes 
OD352 2B 36 30 DEC HL (HL),30 25 31 XPAL (1) 

ODSS 23 INC HL 26 C4 OD LDI P2 set to 

0D56 CD 69 00 CALL KB SKAN 28 36 XPAH (2) — display 

ODS59 FE 48 CP=H 29 C4 00 LDI address 

ODSB 28 DC JRZ —34H 25 32 XPAL (2) 

ODS5D FE 53 CP=S 2C C4 01 REPEAT LOI Start 

ODSF 20 06 JRNZ +6 ZE. C8 FO ST Store DIE 1 
0OD61 21 AS O09 LD HL, A509 30.=— O01 XAE Store DIE 2 
0D64 C3 78 OC JR 0C78 31 AA O7 ILD (2) Term Pressed 
OD67 FE 4D CP=M 33 9C 19 JNZ If so, show 
OD69 CA 76 OD JRZ OD76 a0 CO ES ‘Test LD DIE 1=6? 
OD6C FE $2 CP=R 37 E4 06 XRI a 

OD6E CA OB OD JRZ ODOB 39 9C OD JNZ 1 per 

OD71 18 &E3 JR —27H 3B 6E4 (06 LDE DIE 2=6? 
0D73 00 00 00 NOPS 3C )=—déE4:s« O06 XRI _ 

OD76 21 YF O9 LD HL, 9FO9 3E 98 EC JZ Repeat 

OD79 34 TE (HL) A,(HL) 40 C4 Ql LDI Reset DIE 1 
OD7B FE 3A CP=: 42 C8 DC ST . 

OD7D 20 10 JRNZ +16H 44 70 ADE Increment 
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45 


46 


90 02 
A8& D6 
AA 07 
fe Oe J 
CO DO 
C8 02 
C1 00 


INCR 
PRESS 


SHOW 
AGAIN 


DIE 2 

Press 

Incr. DIE 1 
Term Pressed 
If not, Test 
DIE 1 


Fetch Segments 


START 


P1 =010B 
P2 = 0DO00 






DIE 1= 
DIE 1+ 1 











RESET DIE 1 
DIE 2=DIE2+1 








TERM 
KEY PRESSED 
? 


DISPLAY 
DIE 1, DIE 2 


GO 
KEY PRESSED 
? 








N 


54 CA 02 ST (2) Show DIE 1 

56 CT 80 LD (1) Fetch Segments 
58 CA 05 ST (2) Show DIE 2 
SA C4 00 LDI Clear 

5C CA 05 ST (2) Display 

SE AA 02 ILD (2) Go pressed 

60 9C CA JNZ If so, repeat 

62 90 EE JMP Again 





M.G. Foster. 


NASFORTE 
T 


his program uses the lower two rows of keys on the 
Nascom keyboard to simulate an electronic piano. The 
tone output is produced from pin 14 of SKT 1 (the 
keyboard socket) via a 100 nF capacitor to a suitable audio 
amplifier or high impedance headphones. 





Which Key, What Note? 

In an attempt to make the key locations similar to a conven- 
tional piano key ‘C’ is ‘C’ above middle ‘C’ and the range 
from Ab through one complete octave to C# is available, 
keys ‘D’, ‘H’ and ‘1/3’ being unused. 

Although the note length varies with pitch this has 
been found to be of no real disadvantage, the mean length of 
the note can be altered by modifying the values in DE 
register (OC64—65). The pitch value can be calculated from 
the formula 


Pitch Value (decimal) = —~-————~— 
Freq Note 27 


This gets you in the right ‘ballpark’ and slight adjustment 
should be made for optimum pitch, raising the value will 
lower the note, 

One must convert the calculated decimal value to 
Hex and modify the appropriate location in the Note Table. 
The values published give the International scale, A=440 Hz, 
for a 2 MHz CPU clock. 


Program Modifications 
In order to dump your tunes onto tape the following changes 
are needed:— 


0C63 7B LDA E Recover key 
64 CD SD 00 Call SRLOUT 
G7 71 6F Of LDDEOIGF 
etc., 
OC7G ‘16; DZ 


You can now start the tape transport and play the tune 
directly onto the tape. Note that when using the T4 monitor 
SRLOUT will also produce a screen listing. 

Playing the Nasforte is somewhat different to a piano 
in that notes cannot be sustained, however runs can be 
achieved by pressing the next note key whilst still holding 
the previous one. It will certainly make a change from the 
cachophony of the children’s stylophone! 


Nas SYS Modifications 

To run the program under Nas SYS monitors the following 
changes must be made:- 

Relocate the program to OC80, relocate the Note Tables to 
OCBO, use R/START ‘CF’ in place of CHIN, location 0C83 
becomes CF 00 OO. Relative jumps can be left alone as the 
previous mods take care of this. 
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KEY LAYOUT 


{A) (S$) (F) 


(G) 


SOF TSPOT SPECIAL 


(K) (L) 


ae OMMOBeAOR 
Ooo oGioiGnoionG 


(2) (X) 


(B) 


FREQUENCIES OF NOTES 


(N) 


(Mm) (1) (3) 


to its entry point is marked with a white pawn, as is one 
which enters a square directly adjacent to an atom. A ray 
which enters and leaves the box at different points has these 
points marked with a pair of pawns of the same colour. Some 
typical ray patterns are shown in the second diagram. 


The Simulation Program 
This program was written on the Ohio Superboard and uses 


Ab 415.3 Hz 
“ 7 , ae about 32K of RAM. It should be easy to adapt for any other 
B 493.9 He system using Microsoft BASIC but screen locations and 
C 523.2 Hz graphics will probably have to be altered. If it is loaded on 
ig oon te the Superboard and you wish to save it you will have to set 
D# 622.2 Hz the line width to 71, as you would have to for any program 
eae with lines greater than 24 characters. There is a sample run 
F# 740.0 Hz given after the program listing showing how the computer 
Ge name takes the place of the first player and a flowchart to assist 
A 880.0 Hz in conversion to other languages. 
Bb 932.4 Hz 
B 987.8 Hz 
C 1046.4 Hz 1 ?"BLACK BOX":? 
C# 1109 Hz 4 INPUT "INPUT SEED";S 
4 78737272727 
C50 21 80 OK ‘NEXNOT' LD HL NOTETAB HL HAS START OF NOTE TABLE 10 DIM B(6),0(6),M(4),N(4),C(32) 
$3 CD 3& OO CALL CHIN KEY PRESSED? ll DIM wt 10 10) 
56 St LDE A SAVE KEY 7 nite. . 
57 7 ‘FIND’ LD A (HL) GET KEY CODE ay: Cee O,4,—-4,0,0,-1,150 
$8 23 INC HI HL POINTS TO NOTE VALUE 40 DATA 2,3,4,5,6,7,8,9,10,10,10,10,10,10,10 
99 B? ORA TEST FOR END OF TABLE 20 DATA 10,9,8,7,655,4,3,2,1,1,1,1,1,1,1,1 
5A 28 F4 JRZ ‘'NEXNOT’ JUMP IF END (NOT FOUND) 80 FOR X=1 TO 4 
SC BB CPE DOES TABLE VALUE = KEY? 90 READ M(X),N(X):NEXT 
5D 28 03 JRZ ‘NOTE’ IF 1T DOES ‘PLAY IT’. IF NOT 100 FOR X=1 TO 32 
SF 23 INC HL TRY NEXT ‘YX )eN 
sac felt sty 140 INPUT"HOW MANY ATOMS"; 
62 4f ‘NOTE’ LDC (HL) GET NOTE VALUE ‘3 ‘ . : 
63 11 6F O1 LD DE O16F DE SET TO NOTE LENGTH 150 K=O 
66 41 PITCH’ ine ¢ PASS NOTE TO PLAY 160 IF R<>% AND R<>S5 AND R<>6 THEN 140 
67 3& 20 LD A 20H SET UP MASK FOR O/P PORT 170 FOR X2l TO R 
69 D3 00 OUTO A SET BIT 5 PORT ‘0 180 I=INT(RND(S)*8+2) 
6B 10 FE DINZ HERE DELAY 1 190 J=INT(RND(S)*8+42) 
6D 41 \DB ¢ fet | 24f 
6E Af XOR A REMOVE MASK oF a Ib yg 
6F D3 00 OUTO A RESET BIT 5 PORT ‘0 ean Pe vp or | 
71 10 FE DINZ HERE DELAY 2 220 IF B(Y)=I AND D(Y)=J THEN 180 
73 1B DEC DI NOTE LENGTH COUNT 1 230 NEXT Y 
74 7A LDA D TEST FOR END OF 240 B(X)=1:0(X)sJ 
75 B7 ORA NOTE IF NOT 250 NEXT X 
76 20 Et IRNZ ‘PITCH LOOP UNTIL END 270 FOR X=] TO 10 
C78 18 DE IR ‘'NEXNOT GET NEXT NOTE 280 FOR Y=l1 TO 10 
NOTE TABLE DEF B ene ers 
0C80 41 B6 SA AC AbA EVEN ADDRESS ASCIL KEY CODE 290 W(X, Y) 20 
$4 53 A2 58 99 Bb B ODD ADDRESS NOTE COD! 300 NEXT Y:NEXT X 
88 43 90 46 88 C C= 320 FOR X=1 TO R 
SC 56 81 47 79 D Dz 325 W(B(X),D0(X))=1 
90 42 72 4 6C E Ff 330 NEXT ; 
pe ka Bacmae he ne - 335 ?"TYPE 101 TO SEE ANSWER" 
oc 4c 50 26 48 Bb B a5 78737 
Ah Sh a7 3A a oc Ce 340 INPUT "RAY ENTERS WHERE":P 
OCA4 00 OO OO OO 4X NOPS 245 Z=0 


360 IF P=101 THEN 970 

370 IF INT(ABS(P))<>P THEN 340 
. 380 IF P<1l OR P>32 THEN 340 
S.A.Bigg. 390 F=M(INT((P+7)/8)) 


400 G=N(INT((P+7)/8)) 


410 UsC(P) 
420 IF P+24>32 THEN Q=P-8:GOTO 440 
430 Q=P+24 





440 V=-C(Q) 
450 A=U4F :B=V4+G 
460 E=0 


he “Black Box’ game, which this program emulates, is 479 IF W(A,6)=1 THEN 910 
aye Ate 480 IF F=0 THEN 540 
a little like the old favourite ‘Mastermind’. One play- ss 499s g=ge] 


er sets up a code which is broken by the second player al Sear =1 THEN E=] 
but rather than using numbers or colours a large grid isused. = 519s ir w(a,e)=1 OR E=1 THEN 580 
Each square on the eight by eight grid has a number assigned a ee 
to it and in the board version of the game one player marks 225 4; a y=) THEN E21 


where he is placing his ‘atoms’, there are either four or five 560 A=A=2 : 
. . 570 If W(A,8)=0 ANDO E<>! THEN 760 
by agreement. The object of the game is for the other player 235 [fr 7.5’ THEN 930 


to discover where these are by deduction. To achieve this he 590 IF F=0 THEN 620 


° ° ‘ ° IF W(A,B)*W(A,B =] THEN 930 
sends in ‘rays’ at one of the thirty-two input locations. These ty GOTO 630 eee 


rays may be absorbed by atoms in their direct path or reflec- ls wide a Te alah ha aa 
ted by atoms adjacent to their path, or a mixture of these @35 fe) 7Ui°shte 1 


two possibilities. The player who is attempting to break the 660 IF W(A,B+1)=1 THEN 690 


code marks the information he receives from each attempt §7° [a0:0:1 | 
on a duplicate grid using coloured markers. 690 F=0:G=-1 
700 GOTO 760 
; 710 IF W(A+1,8)=1 THEN 740 
An absorbed ray is marked by a black pawn, aray returning 720 F=1:G=0: GOTO 760 


Se aa ean a ae ae ce ea Ae ee a ET ee ee Se ee ae en 
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740 
760 
770 
780 
azu 
830 
B4u 
650 
860 
870 
86U 
890 
910 
$30 
940 
730 


= 


970 

980 

990 

994 

yy 
L1OQ35 
1004 
1005 
1907 
1013 
1015 
1019 
1012 
1023 
1024 
10275 
1029 
1Q37 
1080 
1i10 
lill 
1119 
2000 
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F=z-1:G=0 

W=sU+F :VeV4+G 

IF Wel OR Uel0 OR V=l OR V=l10 THEN &20 
f=f+1:GOTO 450 

FOR X=] TO 32 

IF Ue>t(X) THEN 870 

IF X>8 THEN Q=X-8:GOT0 860 

W=ak4+274 

IF V=C(Q) THEN 880 

NEXT 


K=K+#1:GOTO 940 

I"BLACK":GOTO #40 

P"WHITE" 

K=akKk+] 

GOTO 337 

7"THIS IS THE RIGHT ANSWER: :? 
FOR X=1 TO 18: ?7:NEXT 

FOR X=53478 TO 53926 STEP 64 
FOR ¥=0 TO 14 STEP 2 

POKE Y*#X,210:POKE Y+X+1,135 
NEXT Y 

POKE X+#16,136 
FOR Y232 TO 48 § 
POKE ¥+X,136:NEX 
FOR X=53990 T0 5 
POKE X,135:NEXT 
POKE 53476,49 
FOR K=2 10 & 

FOR ¥-e2 TO 9 

IF W(X,Y¥)=0 THEN 1037 

Ti(X%-2)*644( Y¥-2 )*24+53478 

POKE T,161:POKE T+1,161:POKE 1T+32,161:POKE 1+33,161 
NEXT ¥: NEXT X 

?"¥OU USED "sK; "PAWNS" 

INPUT"AGAIN ?"3A8 

IF LEFTS$(A$,1)="¥" THEN 140 

IF LEFTS(AS,1j)="N" THEN END 


GOTO 1110 
SET UP 
ARRAYS 


T 
1 
4005 
i 











CHOOSE RANDOM| 
ATOM POSITIONS 
IN WARRAY 


INP 
WHERERAY 
ENTERS 
PRINT ANSWER & 
; NO. OF PAWAS 
| USED | 


mo 





INI TIALISE 
“RAY POINTER” 










POINTER ON 
| ONE IN SAME 
DIRECTION 









IE 
THERE AN 
ATOM IN BOTH 
SQUARES 
DIAGONALLY 


PRINT “RUA 
EMERGES AT + 
EXIT POINT (DECODED) | 



















INCREMENT 
PS Ad 
COUNTER 
REM: iT MUST 
BE INCREMENTED 
TWICE: ONCE LATER 











POINTER AND Way 
IN WHICH TT 1s 
INCREMENTED 


LOCATION S378 


el 


53810 
i? 





BLACK BOX 


INPUT SEED ? 23,1 


HOW MANY ATOMS ? -5.3 
HOW MANY ATOMS 7? 4 
TYPE 101 TO SEE ANSWER 


RAY ENTERS WHERE? 19 
BLACK 


RAY ENTERS WHERE ? 25 
RAY RE-EMERGES AT 26 


RAY ENTERS WHERE 7? 28 
RAY RE-EMERGES AT 13 


RAY ENTERS WHERE 7 7? 
WHITE 


RAY ENTERS WHERE ? 3 
WHITE 


RAY ENTERS WHERE 7 101 
THIS IS THE RIGHT ANSWER: 


YOU USED 7 PAWNS 
AGAIN ? NO 


OK 


Below : atypical graphic display. 
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GRAPHICS USED: 710 ie 








SOF TSPOT SPECIAL 


J. Allin. 


TEXT EDIT 


his text editing program is designed for an unexpanded 
Nascom 1. It is versatile and contains a number of use- 
ful features. ‘Shift’ function is provided by pressing the 
‘@’ key then the required character. The control characters 
used are: 
‘@’ followed by ‘<’ moves cursor up one line 
‘@’ followed by ‘ >’ moves cursor down one line 
‘@’ followed by ‘New Line’ scrolls whole text down one 
line 
‘@’ followed by ‘Back Space’ clears screen 
In addition, 
‘@’ followed by ‘Space’ and, 
‘@’ followed by ‘@’ 
can be used to jump into further subroutines (eg, dump text 
onto teletype). 


Text Alteration 
Moving the cursor up or down does not erase the text (only 
‘BS’ and ‘Space’ keys will), making it simpler to correct 
errors in the middle of a page. 

The program will also enable text to be written into 


the unscrolled top line (by moving the cursor down). 


To execute, key EDOO, followed by ‘NL’ 


DOO 3E It LDA, 1E 
DO2 CD 3B O1 CALLCRT 
DOS 16 20 LD D, 20 
DO? CD 69 00 CALL KBD 
DOA 30 FB JRNC —3 
DOC FE 40 CP 40 

DOE CA 27 GD iP 4 Der 


D11 00 00 00 NOP 


DI6 ~—~FE 34 CP 3F 
D18 F2 20 OD JPPD20 
DIB C3 64 OD JP D64 
DIE 00 00 NOP 
bD20 C6 20 ADD 20 
D22 C3 64 OD JP D64 
D25 00 00 NOP 
D27 CD69 00 CALLKBD 
D2A 30 FB JRNC —3 
D2C FE 2C CP 2C 
D2E CA 90 OD JjJPzD90 
D31 +=FE 2E CP 2E 
D33. CA 90 OD JPZD9IO 
D36 FE 2D CP 2D 
D38 CA 43 0D JPZD43 
D3B.~—SsrFE:-_2I CP 21 
D3D =6©CA 43 OD =JPZD43 
D40. C3 48 OD JP D48 
D43 «C6 10 ADD 10 
D45 C3 64 OD JPD64 
D48 = FE 3€ CP 3C 
D4A F254 OD JPPDS54 
D4D = ©D6_:«10 SUB 10 
D4F FE 10 CP 10 


D5] CA 07* OD* JP Z DO7 
CP 40 
DS6 CA 07* 0D* JP ZDO07 


DS9 re UF CP OF 
D5B CA 6A OD JPZD6A 
DSE FE OD CP OD 
D60 CA 00 OD JP ZDOO 


D63 00 NOP 


D64 CD 3B OT. CALL.CRT 

D67 C3 05 0D IP DOS 
Scroll Down S.R: 

D6A 3E 20 LD A, 20 


D6C 2A 18 OC 


LD HL,(0C18 0C19) 


Clear screen 


load ‘space’ (for scroll down S.R.) 
scans kevboard 


look for ' 


jump ‘shift. S.R. if ‘@’ 


look for ‘?’ 
jump if greater than ‘?’ 
jump CRT S.R. 


shift characters 41 to 4A 


looks for character to be shifted 
look for ‘<’ 

jump if ‘<’ to cursor S.R, 

look for ‘>’ 

look for ‘ 


look for ‘/' 


shift characters ‘—' & ‘/’ 
look for ‘<’ 


shift characters 30 to 38 
look for ‘8’ ie, ‘@’ followed by ‘space’ 


look for ‘@’ 


look for ‘NL’ 

jump SCROLL DOWN S.R. 
look for ‘back space’ 

clear screen 


print character 


return to beginning of program 


remove ‘’ from screen 
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D6t 77 LD (HL}, A 

D70 00 NOP 

D71 21 8A 0B LDHL, OB8A 

D74 22 18 OC LDOC18, HL 

D77 21 79 OB LD HL, 0B79 
7A 11 BI OB LD DE, OBB9 

D7D O1 80 03 LD BC, 380 


place cursor bottom left 


scroll down 


D80 ED B8 LDDR 

D82 06 30 LD B, 30 

D384 21 OA 08 LDHL, 080A 

D&7 77 LD (HL), A eliminate top line of screen 
D88 23 INC HL 

D89 10 FC DINZ 

D&B C3 05 OD JP DOS return to beginning 

D8E 00 00 NOP 


Cursor ‘up/down’ S.R: 
D90 ~=—s« 2A:«*18 «OC =CLDHL, (0C18) 
D93. «01:40 00 ~=LD BC, 0040 


D96 72 LD (HL), D 

D97 hie 2h COP 2 look for '<’ 

D99 28 04 JR Z+6 

D9B ED 4A ADD HL, BC 

DID ED 4A ADD HL, BC move cursor up or down one line 
DOF ED 42 SUB HL, BC 

DAI 56 LD D, (HL) store character ‘covered’ by cursor 
DA? 1E Sk LD E. SF load ‘ 

DA4 73 LD (HL), E place ‘ ~’ on screen 


LD (OC 18), HL return new address of cursor 
JP DO7 return to beginning 


DAS 22 18 OC 
DAS C3 07 OD 


Note : * can be changed to jump into alternative subroutines. 





Christopher Oddy. 


OPCODE DISPLAY 


or Acorn users, this program will display machine codes 

in much the same way as the Intelligent Tabulator pro- 

gram does for the Nascom. On inspection of the Acorn 
manual it can be seen that there are areas of 1, 2 and 3 byte 
opcodes which can be easily separated by checking the two 
digits and subsequently testing for oddities like JSR. 


Display Format 
The program displays the least significant address byte (you 
only have 8 digits to play with) followed by the opcode and 
any operands. To make the display more legible dots are put 
on every other digit, thus splitting up the pairs of hex digits. 
The disassembler table can be broken down as follows :— 
Single byte, 2nd digit = 8orAor, 

om O and Ist digit << 8 and even. 


Double byte, 2nd digit = 1 to6or, 
”" "= Qand Ist digit > 8 and odd. 
Treble byte, 2nd digit = CtoEor, 


9 and Ist digit is odd. 


Program Location 

The program location is within the 128 bytes of RAM from 
OE80 which is associated with the Port, but is completely 
relocatable. 


OE80 A2 07 START LDX #07 First Clear Display 
OE82 94 10 CLEAR STY X,10 

OE84 CA DEX 

OE8S DO FB BNE CLEAR 

OE87 AS O00 LDA Z,MAP = Get Opcode Address 


OE89 20 6F FE JSR DHEXTD Display least significant 


byte on left 


OE8C Al OO LDA (MAP,X) Get the Opcode 
OE8E AO 02 LDY =02 
OE90 20 6F FE JSR DHEXTD Display this on next pair 


of digits 
LDA (MAP,X) Get it back and carry out 
disassembling 
Remove first 1st digit 


OE93 Al 00 


OE9S 29 OF AND =0F 


49 


OE97 


OE99 
OE9B 


OE9D 


OE9F 
OEAI 


OEA3 


OEAS 
OEA7T 
OEAY 


OEAB 


OEAD 
OEAE 
OEBO 
OEB2 
OEBS 
OEB6 


OEBS 
OEBA 
OEBC 
OEBE 
OEC] 

OEC3 


50 


FO 


C9 
90 


ru 3 


C9 
FO 


BO 


Al 
29 
DO 


A2 


88 
Bl 
AO 
20 
8A 
DO 


AO 
Bi 
AO 
20 
A2 
DO 


2B 
3B 
FE 
re 
IST DIGIT 







9 | BCC 


A | LDY 
IMMED 


CPY _| CMP 
IMMED | (I,X) 
; 
CPX SBC 
IMMED | (1,X) 
aa 
(1), 


fale 
ee 
= As 


= © rm 
| Fl 

Lig © 

xX 


Y 
DA |LDX 


BEQ CHECK 


CMP =08 
BCC 2B 


BEQ 1B 


CMP =0A 
BEQ 1B 


BCS 3B 


LDA (MAP,X) 
AND #10 
BNE 3B 


LDX =02 


DEY 

LDA (MAP),Y 
LDY #04 

JSR DHEXTD 
TXA 

BNE FINISH 


LDY +02 
LDA (MAP), Y 
LDY #06 
jSR DHEXTD 
LDX #03 
BNE FINISH 


1X) |IMMED 





SOFTSPOT SPECIAL 


if second digit = 0 check 
for 3 byters 


if second digit < 8 we have 
a2 byter 
if second digit = 8 we have 
al byter 


if second digit = A we have 
al byter 
if second digit > A we 
have a 3 byter 
Get it back again! 

we are left with 9's 
if first digit odd we have 
a3 byter 
2 BYTE opcode 
(remember in X) 
By Pe opcode 
get second byte 


Display it 

if X=O we have a 3 byter 
otherwise we have a 2 

byter 

get third byte 

display it 


3 byte opcode finished 


CPX SBC INC INX 
ZERO | ZERO| ZERO 
SBC INC 
Z,X Z,X 


ORD | ASL 
Z,X Z,X 


ADC | ROR 

Z,X Z,X 
STY STA STX 
ZERO | ZERO} ZERO 


OECS Al 00 
OEC7 C9 20 
OEC9 FO £2 
OECB 29 FO 
OECD C9 80 
OECF BO DA 
O£ED1 29 10 
0ED3 DO D6 
OEDS A2 01 
OED7 £6 00 
OED9 DO 02 
OEDB £6 01 
OEDD CA 
OEDE DO F7 
OEEO A2 05 
OFE2 A9 80 
OEE4 15 10 
OEE6 95 10 
OEE8 CA 
O£FE9 CA 
OEEA 10 F6 
OEEC 20 OC FE 
OEEF C9 16 
OEF1 FO 8D 
OEF3 4C 09 FF 
OEF6 

2ND DIGIT 


PH 


CLI 


Oo 
pel 
a 





me 


ADC | ROR 
AX | AX 
TXA STY | STA | STX 
ABS | ABS | ABS 
Bal STA | STX TYA| STA TXS STA 
Ba ra aa Oe 9 AY A,X 
LDY |LDA | LDX LDA  |TAX LDY | LDA| LDX 
ZERO | ZERO} ZERO IMMED ABS | ABS | ABS 
LDY LDA LDX CLV LDA TSX LDY | LDA| LDX 
Z,X Z,Y AX | A,X | A,Y 
cPY |CMP | DEC INY | CMP DEX cPY | CMP | DEC 
ZERO | ZERO| ZERO IMMED ABS | ABS | ABS 
CMP | DEC CLD CMP CMP | DEC 
A am ey oe A,X | AX 
SBC NOP CPX | SBC | INC 
IMMED ABS | ABS | ABS 
SED | SBC SBC INC 
AY A,X 


PLA | ADC RORA JMP | ADC} ROR 
nD ABS | ABS 


CHECK LDA (MAP,X) Check for complicating 
opcodes--get opcode again 


CMP #20 JSR? 

BEQ 3B 

AND #F0 Remove second digit — 
leaving first! 

CMP +80 greater than 8 -- 

BCS 2B 2 Byter 

AND #10 check if odd or even 

BNE 2B Odd-—2 byter—otherwise — 

1B LDX #01 1 BYTE opcode—already 

finished!! 


FINISH INC Z.MAP,X_ increment MAP,X times — 
BNE NO INC —to move to next opcode 
INC Z,MAPH,X 


NOINC DEX 
BNE FINISH — increment again 
LDX #05 Now put dots on every 


DOT LDA #=DOT other digit to make it 
ORA Z,X,—10 more readable 


STA Z,X-—10 

DEX 

DEX 

BPL DOT 

JSR DISPLAY Display disassembled 
opcode 

CMP =UP was UP (A) key pressed 


BEQSTART Yes — carry on 
JMPSEARCH No-Jump back to 
monitor 
END 





Rocke Poonl estes 
ORA |} ASL 
ABS | ABS 
ORA | ASL 
A.X | A,X 
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TELETEXT 
COLOUR 


VDU BOARD FOR 


NASCOM 1 & 2 


At last you can develop exciting colourful applications 
on your NASCOM 


®Bring Computer Games to life. 
®Display your Data in Colour Graphics form. 
@Take your first step to a colour Viewdata Terminal 

JUST SOME OF ITS FEATURES INCLUDE 
@13 Colours 
®Full Viewdata/Teletext Character Set 
@Alphanumerics and Graphics (5760 PELs) 
e@Flashing Characters 
@Single or double height characters 
@Plugs directly into NASBUS 
®@(No need to butcher your NASCOM!) 
@On board PAL Modulator for direct connection to 
®Colour TV aerial socket 

Fully ASSEMBLED AND TESTED 


£136 pus vat 


Money back Guarantee 
ORDERS OR FULL DETAILS-FROM 


Winchester Technology Ltd. 


PO Box 26. Eastleigh, Hants. SO5 5YY 
Tel: 0415 66916 








E PROMS 
Surplus to requirements, 


2/08 £6.00 
4716 


Parts sent by return 
Programming Service if required 
Please add V.A.T. (15%) and 30p P & P 


BARINGLOCK LTD 


31 ASHDOWN AVENUE, 
SALTDEAN, 
BRIGHTON. BN2 8AH. 
Tel. 01 686 1922 


KB 060 ASC Il KEYBOARD 





60 keys in stepped rows. Auto repeat function, UC and LC 
ASCII coded. Brand new, built and tested. Rigid 
construction, With mating connector. 
£44.75 (£53.19 inc P & P and VAT) 
S.a.e. for data. 

TIMEDATA Ltd. 57 Swallowdale, Basildon, Essex 
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£25.00 each 












REACH INTO THE REAL WORLD WITH 
ANY NASCOM 1, NASCOM 2 AND 
MOST Z80 SYSTEMS. 


“EFFORTLESS A TO D” 


Low cost easily understooc approach to A to D 


APPLICATIONS: 
Light Colour temperature 
Bar code reader 
Modem 
Intelligent batch counter 
Machine control 
Measurement of velocity 
Joysticks 
Human stress analysis, etc, etc 


Basic principles of the system are discussed and 
several applications dealt with in detail including 
hardware construction and software listings in 
assembler format 
Manual £4.75 + 30p p.&p. 


Hardware kit including Transducers 
£4.95 + 30p p.&p. 


still available Textie Mark Five word processor 
for Nascom 1 T4 £13.50 + 25p p.&p. 


THE SOFTWARE PUBLISHING Co. 


8A Church Side, Mansfield, Notts. 
Telephone: 0623 29237. 
Access welcome 






























“WE WONT GET MUCH OUT OF THIS FOR 
THE NEXT FEW DAYS, — THis \S 
A SICK NOTE” 





Trevor Lusty 


Our regular problems continue 


with solutions to last months 
pot pourri 


limitations as well as the capabilities of the computer. 

The problems last month showed how an apparently 
small increase in complexity can lead to a radical rethink of 
method. 


[' the problems | set I try, if possible, to highlight the 


Square And Add — 1 

Well | did promise some short problems and you can’t get 
one much shorter than this, can you? The reason for this 
problem’s relative ease is the fact that only 9000 numbers 
need to be tested and all the results fit nicely within the 
range of a single real variable. Of course if you only have 
limited precision integer BASIC it’s more difficult, but then, 
once you have solved this problem the next is only an 
extension. Figure 1 gives the program and solutions. | leave 
it to you to work out the details of this short program but 
1 will comment that the solutions come in pairs — — — can 
you see how? 


14 FEM FFF Foose ee ese ese eeeeeeseseeoes 


7A REM # + 
36 FEM # PROGRAM --- SOURFE & ADD -1 4 
40 FEM # + 
Sa FEM @€ PROGRAMMED IH “FET EASIC * 
6H FEM ¢ + 
7H FEM € TREVOR L LUSTY 3671271373 ¥ 
cH REM + + 
SH FEM 666+ Oe eee eee eee eeseseseeeeeeees 
11@ FOR NH = 1866 To 3395 

1246 LET 3 = HN 

136 LET F = INT!¢ 5&-'1eG08 

i4@ LET L = INTC = - 1hBeGeF + 5 
i5@ IF W = F+tL THEM FRIWT fi 

166 HEST MH 

178 END 

FEAL’. 

2tes 4341725 

2728 r44is54 

4350 24582585 

SBS 23582588 

fered [23132 

fere SBb4s1723 

S339 SS 3950081 


Fig.1. Square and Add the easy way. 


Square And Add — 2 

| had a problem myself when | set this one! Did I set a 
problem with which even those using extended BASIC would 
have difficulty, or did | settle for a more reasonable level of 
difficulty. Having already received a letter accusing me of 
being a sadist | decided to chicken out. 

What makes this problem more difficult? Well firstly 
there is the question of representation, the square of a six 
digit number is just too big to fit into a single variable. (If 
you have extended BASIC just extend the problem.) We just 
have to find another way of storing the number, but fortu- 
nately a little simple algebra helps a lot. Now we all remem- 
ber (said he sadistically) that 

(a+ b)(a+ b) = axa + 2ab + bxb 


52 


and the important thing to realise as far as this problem is 
concerned is that if a is a number ending with 3 zeros then 
axa is a number ending with 6 zeros. 

To solve the problem we don’t actually want the 
complete square, all we need is the first six digits and the last 
six digits. The first six are the most significant digits in the 
square and may be found by the usual method, as shown in 
line 130 of figure 2, It is the second set of digits which will 
not be represented accurately and we use an algebraic trick 
to calculate these. The number under test is made up of two 
parts N1 and N2, where N = N1 + N2. N1 always ends with 
3 zeros and therefore the square does not affect the values 
of the last six digits. 

example :— 


148149 x 148149 
148000x148000 + 2x148000x149 + 149x149 
21904000000 + 44104000 + 22201 


21948126201 

LET FEM @ee bee eeee ee eres eee ses eeeercrees 

=) FEM ¢ 4 

34 REM ¢ FROGRAM MURPE AWD AD Sa 

30 FEM @ ° 

my GEM @ “RoGhAMMET Tr ET’ £ + 

eit RET © . 

A PEM # TREVOR (. LUST’ “8/12/73 

=A FEM ¢@ + 

AY RED) OF * bee ee bes bes aese ea eee eee oes 

me FOR ma. cs Lae To Sao STEP fate 

116 Fuk H = £ 

115 LET H = NI + 

126 LET > = HW @} 

is6 LET & = IT ST Sia aia 

le® Lei If =: # ¢ 34, 

178 te] = Jet LHBAARAS THT. NE lL aabeae ee 

Ie4 LET tb = Lt Ne F Ne 

“MH LET L = INT | —- IGA Se THT _ Tahaan + © 
2i6 IF # = L+F THEN, PRINT a 

220 HEXT He 

2x8 HEXT WW 

“44 END 
FEAL 

i425 SSE: 122445 
i4f142 els4e 126261 
181813 SSS idirel 
Le118 sa 1 1S2lhe 
SHS495 $3470 165825 
218882 L1H155s “lries 
329967 Lassies 221: 
Side L2on445 eer SES 
356643 127134 223449 
338313 LS2344 37° 363 
461539 213815 e4s521 
466838 217338 SS388 
499580 249588 2 SBBHe 
[Hea SAe ober) S bee] 9% 2S AAA 
S23178 esde ru 245988 
“O46 | 2oS3deu 243521 
cfSEs? 3flrl1e esr 363 
S43357 41353962 éfd445 
b4se4e 426/44 eer Sud 
67 BB: 445944 e2ivs3 
esisic ge4d154 eilries 
Tr 21505 B2edse LeSa2s 
sizesu ech? 38 152186 
sleicl BeS4lh i4ere6l 
solesl cee re) 9) L262H1 
Sor143 yotes4 122445 
AF fr ar bo S39955 1 


Fig.2. Solution to the more difficult problem. 
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and we see that the digits 126201 come from the sum of the 
last two numbers only. Lines 160 — 200 of the program form 
these digits without reference to N1 squared. The flowchart 
(figure 3) helps to clarify the procedure, 

The second factor which makes this problem differ- 
ent from the previous one is the time it takes. The 9000 
numbers in the previous problem can be tested in 10 minutes 
or so. With 100 times that number to test this problem turns 
a coffee break into something approaching a weekend! If 
you used a less efficient algorithm you have my sympathy, if 
you saw the difficulty and used machine code then well 
done. 


SETN1 TO 
100000 


SET N2 TO 
ZERO 






FORM NUMBER TO 
TEST (N) BY 
ADDING N1 AND 
N2 








FIND F, THE 
FIRST SIX DIGITS 
OF N SQUARED 






CALCULATE 


NO 
ADD 1000 
TON] 


Fig.3. Flowchart for square and Add. 


KD = 


NO 


Powerful Digits 

This was a simple example of nesting loops. The listing and 
run of the five digit problem is given in figure 4, | have not 
included the three digit listing as the program is so similar. 
However the answers are 153, 370, 371 and 407. 
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Problem Of The Month 
Thank you for all your letters, | was amazed how far afield 
Computing Today is read and what a varied bunch you all 
are. Like most problem setters | enjoy a good problem 
myself and Fr. Curtis in Roscrea set me a beauty. He was 
using the Division Unlimited program to examine recurring 
decimals and could not find a fraction which recurred after 
17 digits. He asked me to find a factor of 11,111,111,111, 
111,111. Well | think that one’s prime — — — of course, if 
you know different...... 

Still, it made me think about finding the factors of 
fairly big numbers so :— 


Hunt The Prime 
Can you find the prime factors of the number :— 


385 ,640,866,350,419 ? 


and for all those whose letters started — — — ‘with reference 
to Trevor Lusty’s balls’ | offer :— 


Coconut Shy? 

In a jungle clearing was a pile of coconuts in the form of a 
triangular pyramid. When the pyramid was dismantled it 
was found that the number of nuts formed an exact square. 
How many nuts were there in the pyramid? 


Lt FEM #OP#O#Feee dese esse ees eee eseoege 
26 FEM # + 
36 REM # PROGRAM --- POWERFUL DIGITS ¢ 
44 FEM ¢ + 
54 FEM # PROGRAMMED IN FET’ BASIC + 
nO FEM @ + 
ra REM ¢ TREVOR LF LUSTY’ s4/12°79 4 
“44 FEM + 
A FEM het eee ee eeeeeser eee eee eeeeees 
116 FOR A={i Ta 5 

115 FOR B=G To 3 

126 FOR C=6 Ta 2 

125 FOR [i= To 3 

ish FOR E=6 To 3 

146 LET H= 1000H4A + 1600¢EB + [Ober + 1Gef + £ 
158 LET = = A*AeH*enee + RORehe her + (40 el ene 

+ DeDelehel + ECE+ESE4E 

i66 IF = THEN 12% 

i7@ PRINT We "EQUALS THE SUM OF ITS BRIGIT: 
ifs PRINT "RAISED TO THE FIFTH FOWER 
156 PRINT 

136 HEXT E 

195 HEXT I 

200 HEXT | 

“44% WEST 

218 HEAT A 

28 END 
FERL'y 

S47r42 EQUALS THE SUM OF 1TTT 
FAISED TO THE FIFTH POWER 

32727 EGUALS THE =UM OF Tis DIGITs 
RFAISED TO THE FIFTH POWER 

43684 EQUALS THE SUM OF ITS DIGIT: 
FAISED TO THE FIFTH FOWEFR 


Fig.4. An example of nested loops. 


a he 
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CAMBRIDGE aT 


LEARNING _ Instruction 
ENTERPRISES Courses 


it’s faster and more thorough than classroom learning: you pace 
yourself and answer questions on each new aspect as you go. This 
gives rare satisfaction - you know that you are really learning and 
without mindless drudgery. With a good self-instruction course you 
become your own best teacher. 


Understand Digital Electronics 
In the years ahead digital electronics will play an increasing part in 
your life. Calculators and digital watches mushroomed in the 1970's 
-soon we will have digital car instrumentation, cash cards, TV 
messages from friends and electronic mail. 
| After completing these books you will have broadened your career 
| prospects and increased you knowledge of the fast-changing world 
| around you. 


| DIGITAL COMPUTER LOGIC AND 
ELECTRONICS £7.50 


This course is designed as an 
introduction to digital electronics and 
is written at a pace that suits the raw 
beginner. No mathematical 
knowledge is assumed other than the 
use of simple arithmetic and decimals 
and no electronic knowledge is 
expected at all. The course moves 
painstakingly through all the basic 
concepts of digital electronics in a 
| simple and concise fashion: questions 
and answers on every page make sure 
that the points are understood. 
Everyone can learn from it students, engineers, 


housewives, scientists. Its four A4 volumes consist of: 

Book 1 Binary, octal and decimal number systems; conversion between number systems; 
conversion of fractions; octal-decimal conversion tables 

Book 2 AND, OR gates: inverters; NOR and NAND gates: truth tables: introduction to 
Boolean algebra. 

Book 3 Positive ECL: De Morgans Laws: designing logic circuits using NOR gates; dual-input 
gates. 

Book 4 Introduction to pulse driven circuits; R-S and J-K flip flops; binary counters; shift 


DESIGN OF DIGITAL SYSTEMS £11.50 
’ he 

wa 

esign of 



















hobbyists, 
















This course takes the reader to real 
proficiency. Written in a similar 
question and answer style to Digital 
| Computer Logic and Electronics, this 
course moves at a much faster pace 
and goes into the subject in greater 
depth. Ideally suited for scientists or 
engineers wanting to know more 
about digital electronics, its six A4 
volumes lead step by step through 
number systems and Boolean algebra 
to memories, counters and arithmetic 
circuits and _ finally to an 
understanding of calculator and 


computer design. cen 
Book 1 Octal, hexadecimal and binary number systems; conversion between number 
systems; representation at negative numbers: complementary systems, binary rrultipleatian 
and division. 

| Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND, NOR and exclusive 
NOR functions; multiple input gates; truth tables; De Morgans Laws; canonical forms; logic 
conventions: karnaugh mapping: three state and wired logic. 
Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors and 
arithmetic logic units (ALUs); multiplication and division systems 
Book 4 Flip flops; shift registers: asynchronous and synchronous counters; ning, Johnson 
and exclusive— OR feedback counters: random access memores (RAMs) and read only 
memones (ROMs) 
Book 5 Structure of calculators; keyboard encoding; decoding display data; register 
systems; control unit; program ROM: address decoding; instruction sets; instruction 
decoding; control programme structure 
Book 6 Central processing unit (CPU); memory organization; character representation: 
program storage, address modes: input/output systems: program interrupts; interrupt 
priorities; programming: assemblers; computers, executive programs; operating systems and 
time sharing 


Flow Charts and Algorithms 


are the essential logical procedures used in all computer programming 
and mastering them is the key to success here as well as being a 
priceless tool in all administrative areas -presenting safety regulations, 
government legislation, office procedures etc. 


THE ALGORITHM WRITER'S GUIDE £3.75 


explains how to define questions, put them in the best order and draw 
the flow chart, with numerous examples. 
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Microcomputers are coming - 
the wave! Learn to program. 


Millions of jobs are threatened but a 
millions more will be created. Learn pe aa 
BASIC - the language of the small;—~—*——_— 

computer and the most easy- = 












computer language in widespread 
use. Teach yourself with a course 
which takes you from complete 
ignorance step-by-step to real 
proficiency with a unique style of 
graded hints. In 60 straightforward 
lessons you will learn the five 
essentials of programming: problem 
definition, flowcharting, coding the 
program, debugging, clear| | 
documentation. Harder problems are| / 
provided with a series of hints so you ~~~ 
never sit glassy-eyed with your mind a blank. You soon learn to tackle 
really tough tasks such as programs for graphs, cost estimates, 
compound interest and computer games. 


COMPUTER PROGRAMMING IN BASIC 
£7.50 


Book! Computers and what they do well; READ, DATA, PRINT, powers, brackets, variable 
names: LET: errors; coding simple programs. 

Book 2 High and low level languages; flowcharting; functions, REM and documentation; 
INPUT, IF....THEN, GO TO: limitations of computers, problem definition 

Book 3 Compilers and interpreters; loops, FOR....NEXT, RESTORE: debugging: arrays; 
bubble sorting; TAB 

Book 4 Advanced BASIC: subroutines: string variables: files: complex programming: 
examples: glossary. 


THE BASIC HANDBOOK £11.50 


This best-selling American title usefully supplements our BASIC 
course with an alphabetical guide to the many variations that occur In 
BASIC terminology. The dozens of BASIC ‘dialects’ in use today 
mean programmers often need to translate instructions so that they 
can be RUN on their system. The BASIC Handbook is clear, easy to 
use and should save hours of your time and computer time. A must 
for all users of BASIC throughout the world. 


FORTRAN COLORING BOOK £5.40 


‘If you have to learn Fortran (and no one actually wants to assimilate | 
it for the good of the soul) buy this book. Forget the others-this one is 
so good it will even help you understand the standard, dense, boring, 
unintellible texts.” New Scientist 


A.N.S. COBOL £4.40 


The indispensable guide to the world’s No. 1 business language, After 
25 hours with this course, one beginner took a consulting job, 
documenting oil company programs and did invaluable work from the 
first day. Need we say more? 








































GUARANTEE - No risk to you 
If you are not completely satisfied your money will be refunded on 
return of the books in good condition. 






Please send me:- 
..Digital Computer Logic & Electronics @ £7.00 
....Design of Digital Systems @ £11.50 
Algorithm Writer's Guide @ £3.75 
....Computer Programming in BASIC @ £7.50 
.... BASIC Handbook @ £11.50 
...Fortran Coloring Book @ £5.40 
... A.N.S. Cobol @ £4.40 
All prices include worldwide surface mailing costs (airmail extra) 
IF YOUR ORDER COMES TO OVER £18, DEDUCT £2 


Cheques/PO's payable to Cambridge Learning Enterprises or charge 
to Access/ Barclaycard/ Diners Club/etc 
ACCOUNTMO......055 











Telephone orders from credit card holders accepted on 0480-67446. 
Overseas customers (inc Eire) use credit card, or bank draft in sterling 
drawn on a London bank, or International Money Order (add £1 
handling charge.| 
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Cambridge Learning Enterprises, Unit 59 Rivermill Site, FREEPOST, 
St. lves, Huntingdon, Cambs PE17 4BR England. 
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}.G. Seal. 


BASIC on an MkR14, you must 
be joking! Well here it is in 


all its glory to show you 
the way. 


assembly it worked first time, and | went on to spend 

many happy hours familiarising myself with the pro- 
gramming code. | am a teacher, and it rapidly became clear 
to me that here was a machine that had great possibilities 
as an aid to the teaching of computing, in its early stages, but 
that there were three major problems which would have to 
be overcome. 

a) The keyboard was very inefficient. Time and again 
addresses or data were misread. 

b) The display was much too small, especially as | wished 
to be able to demonstrate what was happening to 
groups of pupils. However, | did not want to go to the 
expense of a VDU display system. 

c) The available RAM was inadequate for something 
which it seemed to me would make the computer even 
more useful — the implementation of a simple high 
level number processing language. 

As a first step towards overcoming these problems | replaced 
the keyboard with a set of small push switches (Maplin Ref, 
FF87U), the pins of which fitted exactly the holes in the 
PCB. However, | still got double bounce errors, and only 
overcame these finally when | removed from each switch the 
snap washer which gave it its ‘click effect’. 

Next, | replaced the miniature LED display strip with 
a display made up on a piece of Veroboard from eight 0.3 
inch LED digits. This gave a readout which is easily viewed 
by several people at once. 

Finally, | installed 1/2K of additional RAM, add- 
ressed as indicated in the Mk14 instructions. The voltage 
regulator on the Mk14 proved able to supply this extra RAM, 
and also a tape interface module, but required a heatsink. 


| bought an Mk14 kit at the beginning of 1979. After 


Language Development 
| then turned my attention to the development of the high 
level language. None of the existing forms of BASIC would 
go into the memory I had available. This consisted of a total 
of 2K, but some of this was dedicated to the Mk14 monitor, 
and | wanted some for a data store. From what was left | had 
to find working space, program storage space, and space for 
the interpreter. It was clear that a compromise between all 
these demands was going to be difficult to work out. 

| decided to attempt to devise a very simple subset of 
BASIC, and to call this micro-micro subset PICO BASIC. In 
this language the four basic arithmetic rules, + — x +, would 
be essential. The four BASIC instructions which seemed to 
me to be most necessary were INPUT, PRINT, GOTO, and 
an IF. And | wanted to be able to store and read data. It was 
clear that with a hexadecimal keyboard | would have to use 
single keys for each instruction, and would have to imple- 
ment some form of upper and lower case system. 

| decided from the beginning to aim at an integer 
arithmetic, and had hoped to cater for both negative and 
positive numbers. But as the system developed this had to 
go, and PICO now operates four-digit positive integer arith- 
metic, (mod 10,000). However, it is surprising how much 
useful computing can in fact be done within this limitation. 
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Descript Of The Language 








PICO BASIC 


The Mk14 keyboard is used as indicated in the table. Some 
of the keys are relabelled for convenience in use. 

The PICO interpreter is entered from tape and stored as 
shown in the memory maps. 


Overall Memory Map 


OFOO — OFFF RAM 
OE00 — OEFF (RAM1/O) 
OD00 — ODFF DISPLAY 
OCOO — OCFF (RAMI/O) 
0BO0 — OBFF RAM 

OAOO — OAFF (RAM 1/O) 
0900 — 09FF DISPLAY 
0800 — O8FF  (RAMI1/O) 
0200 — O7FF RAM 

0000 — O1FF | MONITOR 


Map of Available RAM 


OFF7 — OFFF Monitor variables 
OFAA — OFF6 Serial data file 
OFSO -- OFAS9 Interpreter part C 
OF12 — OF4F PICO variables 
OFOO — OF11 Monitor variables 
OBOO -— OBFF Interpreter part B 
0600 — O7FF PICO program store 
0200 — OSFF Interpreter part A 


The 512 bytes of PICO program store allow the running of 
programs of up to 56 lines. The serial data file will hold 77 
2-digit numbers, or, with a small change in the interpreter, 
38 4-digit numbers. 


General Form Of PICO Statements 
NARA XX 

a) Line number nn in the range 01 to 99, two digits 
essential. Lines may be entered in any order, but will 
be executed in line number order. 

b) Instruction x. . .x, up to 8 characters. If more than 8 
characters are entered, the line aborts and must be 
re-entered, starting with the line number. 


Entering PICO Programs 

a) Address 021E. 

b) Press RUN — display is ? followed by 7 blanks, indi- 
cating readiness to accept program line. 

c) Enter program line. If an error is made, press RUN and 
start line again. 

d) Press LINE — display indicates readiness for next line. 

e) After entering last program line press END — display is 
RUN, indicating readiness to run. To run program press 
RUN. 


Execution Of Programs 

Statements are executed in the order of their line numbers, 
regardless of the order in which they were entered. If two or 
more lines have the same line number, only the last entered 
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is executed. A line can thus in effect be overwritten, and it 
may in effect be deleted by entering the line number on its 
own. 


Error Detection And Correction 

Error detection is written into the interpreter. When the 
computer attempts to execute at run time a line containing 
an error in syntax, the run halts and ? is displayed. The num- 


| ber of the line which caused the halt can be discovered by 


the following procedure. 


| a) Return to monitor — press X. 


b) Address OE1A — the two most right digits show the 
required line number. 


| To see what is in that line, carry out the following. 


|c) Address OF1D and enter the line number at that 


address. 


d) Address 0339 and press RUN — display is RUN plus a 


set of symbols (related to the segment code for the line 
number). 


| e) Press RUN. The required line is displayed. 
| To alter the line, proceed as follows. (If no alteration is 


required, jump to step j below. 

f) Press RUN — display ts ? 

g) Enter revised line, including line number. 
h) Press LINE. 


| i) Press END — display is RUN plus the symbols, which 


serve to remind of the necessity to reset OF 1D to zero. 


1 j) Press X. 


| k) | Address OF 1D and enter zero (or return to step c above 


to see another line). 


| I) Address 0339. 
1m) Press RUN. 


If it is desired to alter a line without the necessity of seeing it 


| first, follow these steps. 
'n) Address 0339 and press RUN. 


| oO Press INPUT. 
| P Proceed as from c) in the section ‘Entering PICO pro- 


grams’. 


| PICO Statements 


INPUT eg Ollnv4 

To enter this press O1 A INPUT A4 

At run time this statement produces the display v4=?, and 
the run halts to await entry of a number. If more than 4 
digits are entered, only the last 4 are retained. 


| After the number has been entered, press RUN to resume 


| execution of the program. The number will be stored in 


variable v4, one of ten available variables which are desig- 


nated vO to v9, 

PRINT eg O2Prv5 

At run time this statement produces the display vS=xxxx, 

the number stored in v5. Leading zeroes are suppressed. 

Press RUN to continue execution, 

GOTO eg G006 

This causes the program to jump immediately to line 06. If 

the destination line number does not exist in the program, 

execution will jump to the first existing one above it, or, 

failing that, to the start of the program. 

IF eg (04)IFvSv608 

As the last two characters are entered, the line number dis- 

appears off the left of the display. 

This statement is equivalent to the normal BASIC statement. 
04 IF v5 2 v6 THEN 08 

It causes execution to move immediately to line 08 /f the 

number in v5 is greater than or equal to the number in v6. If 
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The author's Mk14. The power supply unit is at top right, the tape 
interface module at lower right, and the additional RAM between 
that and the main PCB. On the PCB can be seen the heat sink (top 
left), the new display board, and the re-labelled keyboard. The tape 
interface LEDs have been included on the display board. 





v5 is less than v6 execution continues at the next higher 
line number above 04, 

By reversing the positions of v5 and v6 the effect v5 < v6 is 
obtained. This is the most useful single conditional jump 
statement. 

ASSIGN CONSTANT eg O5v7=xxxx 

This causes the number xxxx to be stored inv/. 

ASSIGN VARIABLE eg O6v8=v/ 

This causes the contents of v7 to be stored also at v8. 


Calculate 
The four functions add, subtract, multiply and divide may be 
invoked, but unlike conventional BASICs only one calcula- 
tion may take place per program line. 
In the example below f stands for any one of the four 
functions. 
(07)v1=afb 

This is the general form, and a,b stand for numbers or 
variables. A maximum of 5 display digits is available for afb. 
When both a and b are variables these are fully used. 

eg (07)vl=v1+v2 
When a or b is a variable and the other is a number, the num- 
ber may not have more than 2 digits. 

eg (07)v1=v2—23 
When both a and b are numbers, the total number of their 
digits may not exceed 4. When it is desired to use larger 
numbers they must first be assigned to variables. 


Notes on the calculations 

a) Answers are given mod 10,000. Thus 11,340 would be 
shown as 1,340, and —2 as 9,998. 

b) Multiplication is effected by repeated addition without 
shifts, and 27x932 takes longer than 932x27,. 

c) The answer to a division gives the integer part of the 
quotient — the answer is truncated, not rounded. 
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Input & Load Data 
A serial data file for up to 77 2-digit numbers is available. A 
modification of the interpreter (given in the listing) will 
change this to 38 4-digit numbers if required. 
During each program run the numbers are normally accessed 
in order from the beginning of the file using these state- 
ments. 

eg O8idv9 

O9Ldv6 

The first statement causes the two right hand digits of the 
number in v9 (the whole number if the 4-digit file is in use) 
to be stored at the next file location. The second causes the 
contents of the next file location to be stored at v6. 

The number of the file location to be next accessed 
is held in vO in hexadecimal. It is incremented by 1 after each 
access. By storing a decimal number from 00 to 49 in vO, 50 
of the file locations can be directly accessed at any point of 
a program. By treating the two figures of this number as 
array subscripts it is possible to implement a 5x10 array. 

Data may be entered during one program run and 
retrieved at a later date by a different program, providing 
that the computer has not been switched off. It can also, 
of course, be transferred to tape for permanent storage. 


Notes On Programming 

a) | When the program linefile is full (contains 56 lines) any 
attempt to enter a further line produces the display F. 

b) The 56 includes any lines which have been repeated to 
correct errors or to vary the program. 

c) A routine to display any number of decimal places 
resulting from a division is included among the sample 
programs. 

d) There are 10 variables denoted vO to v9. vO doubles 
as data file address store. | 

e) At the start of every run these variables are zeroed. 


Sample Programs 

MULTIPLES 

This simple program displays successive multiples of a chosen 
number. 


01 Invi Note the closed loop with the PRINT 

02 vO=vO+v1 statement in it. In conventional BASIC 

03 Pr v0 this would produce an endless succes- 

04 GOO0?2 sion of multiples which could only be 
halted by breaking into the program 
run. In PICO the run halts each time the 
PRINT statement is reached, to be 
resumed by pressing RUN. But as in 
normal BASIC the only way to get out 
of the loop is by returning to the mon- 
itor. 

DATA INPUT 


This loop is used to enter data into the serial data file. 
05 Invi 

10 Idvl 

15 GOOS 


MEAN OF NUMBERS IN DATA FILE 

The program includes the use of a stop value (rogue value) at 
the end of the data to get out of the load ioop. 

01 v1=99 Stop value = 99 

02 Ldv2 

03 IF v2 v1 07 

04 v3=v3+1 

05 v4=v4t+v2 
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DICO BASIC 


End of program, prepare run 
End of line, store in program 


Return to monitor 


C upper case is for LOAD (READ) DATA 
F lower case is for shift to upper case 
F upper case is for INPUT (WRITE) DATA 





Key designations for PICO BASIC on the Mk 14 keyboard. 


06 GOO2 

07 v5+v4/v3 

O8 Prv4 Displays total of numbers 
09 Pr v3 Displays number of numbers 
10 Prv5 Displays mean of numbers 


DIVISION WITH DECIMAL PLACES 

The first run produces the integer part of the answer. Each 
successive press of RUN produces one decimal place of the 
answer. 

O1 Invi 

02 Inv2 

03 v3=v1/v2 

04 Prv3 

OS v4=v3xv2 

06 v5=v1—v4 

O7 vl=v5x10 

08 GOO3 


SQUARE ROOT 

The integer part of the square root of a given number is pro- 
duced by the usual iterative method. 

01 v0=10 

02 v1=10 

03 v4=0 

04 Inv2 

05 v3=v2/v1 
06 v3=v3+vl 
07 vl=v3/2 
08 v4=v4+1 
09 IF v0 v405 
10 Prvil 

11 GOO2 


Enter number whose root is required 


Interpreter Listing 

There follows a listing of the interpreter. It is highly prob- 
able that by careful consideration of each section of the 
interpreter it will be possible to prune it and thus release 
extra memory for the inclusion of desirable refinements such 
as a simplified way of displaying any iine of the program in 
store. 
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Conversion codes 7A 3k DISPLAY 0314 CS OI LOOP 5 LD LO-L7, @+1 PI 
Display ===SSSSSSSS>S>>>>S>S>S>S>E>~“___=== 16 CF OL ST @#1P3 
0 027B Return, divert COMM, shift LINE left, i8 BA 12 DLDK 
| process N,L 1A 9C F8 JNZ LOOP 5 
? 7 90 60 }MP O2DD with COMM ClO Se LDLSY 
3 7D C4 OF (N,L in E) 1E IE JE 
, 7F O37 20 #16 1e 4 
S 80 C4 00 2 02 
6 82 = 33 P3 set OF OO 23 F228 $=ADDL8- LINOin ACC 
7 83 C4 09 25 CF Ol ST @+1P3 
8 85 CB 12 K=9 oy A 8, 
9 37 «=©6hC 2s 28 LOOP 4 LD L& -LO 28 FA 13 CAD MLN 
jl 4 89 = =—CA 29 ST L9--LI 2A 06 
8B C6 FF @-—1] P2 2B «294 «(04 }P 0331 
. 8D BB 12 DLO K 2D C3 FI LD LINO 
a 8F 9C F6 JINZ LOOP 4 2F CA 13 ST MLN 
- 91 C6 09 +9 P2 3] 90 BS |}MP O2EB for new line entry 
c 93 BA 16 DLD LSK ~ neg if more than 8 shifts 33 C4 i216 
| 95 94 02 JP 0299 35 CA 27 L7=t 
L 97 90 OF JMP 0238 New line entry, line abort 37 «90 96 IMPC 
p 99 40 
| 9A E4 OF E=F? 
| 9C 9C OC JINZ O2AA 0339 RUNSET 
0 9E C4 IC 39 «C4: OOF 
, AO CA 20 LO= 3B 36 
d A2 AA 14 ILD UCF aG C4 00 
A4 £4 02 UCF=2? 3E 32 P2 set OF 00 
in A6 98 29 JZ 02D1 3h C4 $0 
d AS 90 AA = JMP 0254 New character entry 41 CA 07 ST SEGr 7 
BLANK AA C2 14 ILDUCI 43 C4 IC 
y AC £4 Ol UCF=1? 45 CA 06 u Lo 
? AE 98 10 JZ UCS at 02C0 47 C4 54 
BO 40 LD E (N.L) 49 CA 05 ns 
— Bl CA 20 LO=N,L 48 C2 1D LD DLK , 
Set P2, clear all stores OF 13~—4F, set B3 C2 15 LD ELF (1 if line END) 4D CA 04 L4=BLANK or symbol for line display 
PAK H to 06 New program entry BS 98 9D }Z 0254 New character entry C 4F CA Q3 3 ay een ee a 
B7 C2 16 LD LSK (0 if line left—justified) 51 CA 02 L2 eae at 
B9 98 32 }Z O2ED Store line in program 53 CAOI LI <i ih > me e 
BB C4 1B 55 CA 00 LO ee aaa ve 
P2 set OF 00 BD 01 E=BLANK 57 CA IA PLI=O 
BE 90 BD JMP 027D to complete Ieft justify 5s9 C4 20 
K=2D —_—_—_—_—____S__——aa»s*“—=—eoews=™~—@=— 5B CA 12 K="20 
sD 02 
LOOP 1 ADI 12;OFFSET 02C0 UCS — store upper case symbols SE =F4 2F)2~=©6LOOP6 ADI OFFSET 
ent CO CA 14 UCt=0 60 3=Ol 
C2 40 LD E [(N,L) 61 C4 00 
OF 4F--13 = 0 C3 02 63 CA 80  OF4F-.30=0 
DLD K C4 Fa F6 ADI F6¢-A) 65 BA 12 DLDK 
NZ LOOP | C6 94 09 JP O2DI if & isa letter 67 FS INZ LOOP 6 
| aa Ck C4 IC 69 )? 
PAK H = 06 CA CA 21 Livy 6A C4 01 
CE: 40 6C 27 
CD CA 20 LO=N 6D C3 383 
: : . : 
Set LSK to A, set LINE to BLANK, RS + A ls a= ana 
clear UCF, ELF, set L7 to ? 52 0D 3 sisal 
New line entry D3 F4 05 z 
DS CA 31 O37 1 90 Q2 JMP 0375 
LSK=A D7 F4 06 73 90 BC JMP 0331 for new line entry 
ii eS 0375 SCAN PICO file for required lin 
90 £92 ] *Al ile for required line 
LOOPS 2 ADI 1F - OFFSET Sih cx ec oN ek 7 62 TE 
=—ooooaoaQ\——————=s=s=————_«_en"_= 77 64ST 
O02DD Process COMM 78 C2? 18 
L9-LO=BLANK DD 40 LD E (COMM) IA 33 P3 set PAK 
DLDK DE E4 22 E=22 (RUN)? 73 Se LOOP 7 LD LINO 
JNZ LOOP 2 tO 98 BS }20297 ~ Line abort 7D E2 IA LINO=PLI? 
E2 40 7F 98 IE 12 O3A5 - EXECUTE 
UCF=0 E3 k4 27 E=27 (END)? 81 33 P3 in ACC 
ELF=0 ES 98 52 } 7 0339 — RUNSET 82 Ol P3inE 
EY AA.15 ILD ELF 83 40 P3 in ACC 
L7=? E9 90 C8 JMP 02B3 to left justify before store 84 E4 09 P3=9? 
86 98 06 JZ O38E to re SCAN 
; O2EB Jump point 3 mt 
Convert LINE to SEG and DISPLAY EB 90 AA — JMP 0297 for new line and line abort 8A C7 FT @-9 P3 
New character entry : - 
02ED STORE LINE in PICO program, store oe ee te toe 
oOo ae toe 92 98 AS 420339 RUNSET 
P1 set 0200 Fl 98 Ad }Z 0297 for new line 96 02 : 
oe eo 97 EC 01 DAII 
Fe C4 2 99 CATIA STPLI 
P3 sct OF 00 Fs 3] Pt set LO 9B 90 D8 |MP 0375 SCAN (a) 
K=8 a = IC 039D Jump point 
LOOP 3 LD L7_LO FC C2 1B 9D 90 92 jMP 0331 for new line entry 
FE 33 P3 set PAK — start of new PICO line Sere 
LD SEG code FF C2? 1B LD PAK L O39F EXECUTE — Transfer PICO line to 
ST SEG7-—0 0301 02 LINE. Identify statement, 
@~1 P2 02 F4 09 ADI9 9 C4 O 
DLDK 04 CA 1B ST PAK L Al 35 
JNZ LOOP 3 06 C2 IC LD PAK H A2 C4 29 
@+gP2. 08 F4 00 ADI O A4 3 Pi set LO (P3 set LINO+1) 
OA. GAa-1G ST PAK H AS C4 09 
OC E4 08 PAK H=8? A7 CA 12 K=9 
OE 98 23 }Z2 0333 — PICO line store full A9 C7 FI LOOP 8 @ -1P3 LD PICO line 
10 C4 08 AB “GD. Fr @.1 PI ST L8—LO 
12 CAM 12 K=8 AD BA 1? DLDK 
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4F 9C FS  JNZ LOOPS 

B!1 C2 1D LD DLK 

B83 9¥C 82 JNZ 0337 for € 

BS O00 O00 Spare 

Be, ee LDL? 

B9 02 

BA F4 E4 ADI E4 {— 1C) 

BC 94 6A JP 0428 for ASSIGN 

Bt F4 Ol 

CO 94 CC JP O3BE tor SCAN (b) (Blank line) 

cP F4 07 

C4 94 GA JP 0430 for INPUT (WRITE) DATA 

C6 4 Ol 

C8 94 60 JP O42A for INPUT 

CA Ff4 Ol 

CC 94 5k JP 042C tor PRINT 

Cl fa QO} 

DO 94 5C JP O042E for LOAD (READ) DATA 

D2 F4 Ol 

D4 94 15 JP O3EB for Il 

D6 F4 O} 

D&§ 94 02 JP O3DC for GOTO 

DA 90 Cl J MP 039D for new line entry 
03DC GOTO 

oC ft 2 LD LS 

DE 1E I : 

EO le 1 4 

E2 O02 

ES (F224 

ES CA IA ST PLI 

£7 90 8C JMP 0375 for SCAN {a} 
O3E9 Jump point 

E9 90 A3 JMP O38E SCAN {b) 


OOOO OOOO oO 


O3EB 
EB C4 OF 
ED 37 
FE C4 OO 
FO 33 
Fl C4 v2 
Fs GA 1Z 
rs G2 22 
F7 8602 
F8 4 40 
FA Ol 
FB C3 80 
FD CA 17 
FF C2 2: 

040) )) 
02 F4 40 
04 O] 
05 C3 80 
07 03 
O8 FA 17 


IF 


P3 set OF OO 


K=2 
LOOPY LDL2 


ADI 40 


LD var 2 HI 
ST TS] 
LD L4 


CAD var 2 HLL 
INZ O414 

10 P3 
DLDK 





1O ES INZ LOOP 9 

12 90 03 }MP 0417 

i4 O6 

15 94 OD JP 0424 

iy ce St LDLI 

19 1E it 

IB le 1e LA 

ID 02 

if F2 20 ADD LO 

270 CAIA ST PLI 

» 90 C3 JMP O3E7 for SCAN (a) 

24 90 C3 IMP O3E9 for SCAN ({b) 
0426 Jump points 

26 10 B2 jMP O3DA for new line entry 

28 1 60 IMP 048A for ASSIGN 

274A 90 62 |MP O48E INPUT 

16 90 Sf | MP O48C for PRINI 

>t 90 2C IMP 045C LOAD (READ) DATA 
0430 INPUT (WRITE) DATA 

30 ras AY LDL5 

32 E4 IC L5=v? 

$4 9C A4 INZ O3DA tor new ine entry 

36 C4 Of 

. 35 

39 ~C4 AD 

3B 3] Pi set OF AS (Start of data file at 

OF AA) 

3C)=—( C2:s«o24 LDL4 

c) SS 

3t F4 30 ADI 30 

+] Ol 

42 C2 80 LD var L 

44 Ol var Line 

45 AA 30 ILD DAK 

47 O1 DAK in E, var L in ACC 

48 C9 80 ST var L at DAK 


4A 90 OE 


JMP 045A for SCAN (b) 
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044C to 0459 not used, as data is set for 2-figure numbers. lo change 


C2? 17 
CY 80 
90 8D 


LD var H 

var Hint 

ILD DAK 

DAK in Eb, var Hin ACC 
ST var H at DAK 

ILD DAK 

DAK int 

LOTS! ~ varl 

ST var Lb at DAK 

JMP O3E9 for SCAN {b) 


to 4-figure numbers alter 0442 to 044B as shown in appendix 


0478 to 0485 not used, as data is set for 2-figure numbers. To change 





LOAD (READ) DATA 

LU LS 

L5=v? 

JINZ 0426 for new line entry 


Pl set OF AS (Start of data file at 
OF AA) 
ILD DAK 


LDL4 
ADI 30 
ST data at var | 


jMP 0486 tor SCAN {b) 
ADI 30 


IMP 0424 for SCAN (b) 


to 4-figure numbers alter 046B to 0477 as shown in appendix 








O455 Jump pornts 

&S 9) 9C IMP 0426 tor new line entry 

SA 90 6f IMP O4F A tor ASSIGN 

SC 90 6 |MP O4FC tor PRINT 

ist INPL] 

s| “ee Ts L° Uh BIB Bee 

; -F3 i¢ {5 

P iC 9? N f ntry 

wt CA ( 

rh) CA 27 L/=\ 

QS ee hale LOLS 

9A CA 26 L6o=L4 

Of C4 Ot 

OL CA 25 L5 

AO C4 1D 

A2 CA 24 L4=? 

A4 C4 1B 

A6 CA 23 L3=BLANK 

AS CA 22 2: ks 

AA CA 21 EA 

AC CA 20 LO 

AE C4 OF 

BU 37 

BI C4 Ov 

B3 3 P3 set OF GO 

B+ C4 0? 

BO 35 

B7 C4 OO 

BY 3] Pl set 0200 

BA C4 08 

BC CB 12 K=38 

BI GC? 27 LOOP 1IOLDL? LO 

CO Ol 

Cl Cl 80 LD SEG CODE 

C3 CA 07 ) a PS 

GS Ch Ft i P2 

C7 BB 12 DLDK 

CY 5G Fs INZ LOOP 10 

CB C6 O08 +§ P2 

CD 02 

ct C4 Ol 

DO 37 

D1 C4 84 

D3 33 

D4 3 DISPLAY 
SN —————— 
0405 90 27 }MP O4F-E COMM 

D7 C4 O 

D9 37 

DA C4 U0 





PICO BASIC 








DC 33 P3 set OF OO 
DD C4 IB 
Dt CA 24 L4=BLANK 
O4E | C4 QO3 
b 3 CB 12 K=3 
ES: ‘to7 23 LOOP 11 LD L2--L0 
E7 CA 23 ST L3—LI 
t9 CH FF @-1 P2 
{B BB 12 DLD K 
tD 9C Fb INZ LOOP 11 
Lt C6 O03 (043 P2 
FI 40 LD E (N,L) 
F2 CA 20 ST LO 
t4 90 BI J)MP O4B4 for C 
O4F 6 Jump points 
fo 90 BE J}MP 0486 tor SCAN (b) 
FS 90 BE |MP 0488 for new line entry 
FA 90 45 JMP OS41 tor ASSIGN 
FC 90 45 [MP 0543 PRINT 














O4FE C4 OF COMM 
0500 37 
01 C4 00 
03 33 P3 sect OF OO 
04 C4 OF 
06 35 
07 C4 00 
OY 3} Pl set OF OO 
OA C2 26 LD L6 
OC O02 
OD F4, 40 ADI 40 
OF 01 
iO 86s C4 04 
it C8 12 K=4 
144 C2 23 LOOP 12 LDL3-LO 
16 L4 1B L3--LO=BLANK 
18 9C Q2 INZ OSIC 
IA CA Zs L3--L0=0 
ic CS Ft @ -| P2 
1E BB 12 DLD K 
20 9C F2 INZ LOOP 12 
22 C6 O04 @+4 P2 
24. C4 Q2 
26 CB 12 K=2 
8 OG LOOP 13 LD L3,L]1 
zh. VE SE 
2c #1e IE L4 
2E 02 
2 F2 22 ADD L2,L0 
3] c9 80 ST var HL 
. <6 Fe @—2 P2 
Ss. o-f @-10 PI 
37 BB 12 DLDK 
39 9C ED INZ LOOP 13 
3B SOCK CO (@+4 P2 set OFOO 
3D) 690 SOB? J|MP O4F6 for SCAN (b) 
O53 Jump points 
3h 90 B? JMP O4F8 for new line entry 
4] 90 7A J}MP OSBD tor ASSIGN 
0543 PRINT 
43 C2 25 LD LS 
45 E4 1C L5=v? 
47 9C AF JNZ O4F8 for new line entry 
49 C4 IC 
4B CA 27 L7=v 
4D C2 24 LD L4 
4F CA 26 L6=L5 
51 C4 OF 
53 CA 25 L5== 
55 C4 1B 
57 CA 24 L4-BLANK 
539 «=6C4 OF 
5B (37 
SC }6=6s C4 «<0 
SE 33 P3 set OF OO 
5} C4 OF 
61 35 
(2 C4 00 
64 3] P1 set OFOO 
-65 C2 26 LD L6 
67 02 
68 F4 40 ADI 40 
6A Ol 
6B C4 02 
6D CB 12 K=2 
6F Cl 80 LOOP 14 LD var H,L 
7] D4 Ut Select right digit 
73° # GA ee ST L2,L0 
75 Cl 80 LD var HL 
77 ic 1C z 
79 1¢ 1¢. =«SR4 
7B CA 23 fe 
70 C6 FE @2 P2 
7k cS FO @.10 PI 
S1 BB 12 DLDK 
83 9C EA JNZ LOOP 14 
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“PICO BASIC 





























; @+4 P2 26 CB 3A ST var AL.AH (1,3 figs) D2 EA 3B 
Bi 6C4 2 28 90 34  JMPOBSE D4 CA 3A 
890 3h 7A AAI2 ILDK D6 C2 4A 
BA C4 00 7c CO D8 EA 4B 
8C 60CCA 19 LZ7F=0 2D «61 8&0 LD L(K) DA CA 4A 
SE $1 PT set 0200 IF 1E EF oc co 3c 
8F C4 08 | 31 «1E 1E (L4 DE 02 | 
91 CB I2 K=6 My 3320S i«éOT nin E DI EC 99 
73 G3 12 LOOP IS LDK 34 BA12 DLDK Fl CA XC 
95 £401 K=1? 36 01 K in E, nin ACC E3 C2 4C 
af 98 TT JZ O5AA 2 Mae ES EC 99 
99 63 12 38 F180 ADDLI{K) E7 CA 4C 
9B 02 3A CB 3A _— ST var AL,AH (2,4 figs) E9 9C E4  JNZLOOP 19 
a FS FB ADI FB (5) 3C ~AA12~~ ILDK | EB C2 3C 
2E 94 OA JP OSAA 3E «E404 =Kz=4? ED 9C EQ JNZLOOPI9 ~ 
AO C3 19 LDLZF 40 98 1C JZ OBS5E EF 90 82 JMPOBT3 
A2 F227 ADD LS 42 CT 10 @+10P3 FI C4 Ol 
Be pee ee 44 BA 18 DLDKI ra 37 
AD 2G 02 INZOSKA 46 9C D3 JNZ LOOP 17 F4 C4 4F 
AS 90 05 JMP OSAF ae i ee Vice Een 
ae ne = a 4A 02 F7 3F JMP OF S50 
, 48 F4 30 FR C4 OF 
epee NE 4D 01 FA 37 
See ErcOraenen 4E C2 80 LDvarL FB C4 75 
io 50 CA 3A — ST var AL FD 33 
B3 BB 12 DLDK 52 01 FE 36 |MP OF 76 
BS 9C DC NZ LOOP 15 Se Rae FF 00 Spare 
B7 90 06 |MPOS5BI 55° OO 
O5SB9 } Jump points = re zt = var by OFSO 40 r "ea 
B9 90 82 |MP-0S3D for SCAN { a eae ee ae Co 
BB 90 82 JMP O53F for new line entry re TH STS ok tor tuncen $5 C4 9B 
BD 90 OE {MP O05CD ASSIGN SE C2 OTE LD ASF <7 02 
= 60 E4 O01 ASF=1? 58 FA 3A 
| OSBI Cé OS a+e 62? 98 5450 |Z OBB4, SELECT 54 CA 3A 
cl 02 64 C4 01 5C C4 99 
Cc? C4 01 66 CA IE ASF =] SE FA 4A 
c4 37 68 C2 17 LD K(FUNC) 60 CA 4A 
Cc) 33 6B Cl 80 LDFUNC 64 02 
cs 3F DISPLAY 6D CA IE ST FS 65 EA 3B 
= : 6F E4 1B FUNC=Blank? OF67 CA 3A 
=| t ‘c i : rs ; j i A, -f 
CB 90 EC |MP 0SB9 for SCAN (b) face eeu reese en Ga 
; 77 C2 26 #£LDL6 6F C4 OB 
05CD ASS Ila 79 o? 71 37 
CD C2 25 LDL TA F4 30 72 C4 72 
Cl E4 OE LS==? 7C 01 74 33 
D1 9C E8 IN# OSBB for new line entry 70 06 OCD SA LD var L 75 3f IMP OBT73 
D3 C4 OF 7F CA 80) ST var Lb 76 «#44 OB 
DS 35 81 01 78 «(02 
D6 C4 20 | 82 F4 10 79 FA 3A 
DS 31 Pl set OF 20 — LINI a4 01 7B CA 3C 
Uo G2 24 6 6LDLA 85 C2 44  LDvarH 7D C4 99 
DB C4 IC L4=v? var (or const)? 87 CA 8&0 CT var H 7F FA 44 
DF C4 OB 8B 37 83 C4 00 
Ei 37 i 8C 86C4 68D 85 CA 3A 
E2 C4 4] SE 33 87 CA 4A 
E433 BF SE |MP.038D SCAN (b) 89 C2 3C LOOP 20 
ES 31 JMP OB48 if var 90 9 3A SR 0? ee aa 
E6 C4 04 92 CA 3B 8C EA 3B 
E8 CA 12 K=4 94 C2? 4A 8E CA 3B 
FA OT LOOP 16 6 in E 95 CA 4B 90 C2 4c 
EB Cl 80 LD LIK} a8 €2 17 LD K(FUNC) 92 EA 4B 
al be Ae ee ew 9A CA 12 K=K(FUNC) 94 CA 4B 
EE F4 Fé ADI F6 (—A) L(K)=m? 9C BA 12 DLD K 96 06 
FO 94 06 JP OBOO il 1{K) rat a Of 0] ke in rE Q 7} 94 OF JP if result neg 
F2 BAl2 £DLDK 9F Cl 80 LOOP 18 LD Lik) 99 C2 3A 
Fa 94 Fa JP LOOP 16 Al C9 04 STL4 9B 02 
Fo 90 C3 JMP OSBB for new line entry if 5 fies A3 c4 1B 9c 68EC OI 
Fé C4 OA AS) 6C9 (03 ST Blank L3 9E CA 3A 
FA 37 A7 CS FI @—1 PI AO C2 4A 
FB C4 Fr AQ BA 12 DLD K A2 EC oOo 
FD 33 3 JMP OBOO0 AB 94 F2 J|JPLOOP18 A4 CA 4A 
FF 00 Spare AD C4 05 ) A690 El  JMP LOOP 20 
Al 347 AS 90 C5 |MP OF6F 
OBO0 C2 12 LDK BO cd D? 
02 CA I7 ST TS], K for FUNC BR? 33 
04 E4 04 K=4 sill? B3 3 JMP 05D3 ta repeat (1},(2) APPENDIX 
06 9 07 JNZ OBOF to continue — Insert the following blocks to convert datafile from 2-figure 
08 C4 02 OBB4 SELECT lo 4-figure numbers. 
OA i B4 C2? 1F LD FS 
OB C4 % B6 OO FSinE 0442 C2 80 LDvarL 
OD 33 B7 40 44 CA17 # £4STTSI 
OF 3F IMP 0297 for new line entry BS E4 OD FUNC is divide? 46 40 
OF c4 Ol BA 98 3C |Z OBFS for divide 47 02 
W347 BC 40 48 F4 10 
12 C4 00 BD £4 0C  FUNCis multiply? 44 01 
14 CA 4A BF 9C 30 [NZ OBF1 for+ 48 C2 80 
16 33 P3 set OF 00 Cl Cc? 34 
17 ca QO? C3 cal3c 0468 Cl 80 £LDdataH 
ig «€6CA 18 KI({TS2)=2 cS C2? 4A 6D CA 17 ST TSI 
IB =AA IT? LOOP 17 ILD K Ci 6 CA 4C 6F AA 1D ILD DAK 
1D E4 04 Ke=4? co c4 00 ‘ 71 00 
IF 9C 09 INZ OB2A CB CA 3A 72 Cl 80 LDdatal 
1 COD LBE cD CA 4A 744~«CO0 
230 K in E CF C? 3A LOOP 19 75 C2 24 
24 «C1 80 LD L(K) D1 02 ara ame 77. 2002 


© 
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THE BLACK HOLE 


We proudly present the latest offering from Tim Orr, the prolific producer of music machines — the Black 
Hole Chorus Machine. It’s capable of processing the output of both natural instruments and synthesisers. 
In addition to the chorus effect you can also choose genuine vibrato. That’s not all — you can select a 
‘double’ chorus option. The speed of both effects can be controlled manually. If you’re not into knob- 
twiddling or you don’t have a free hand or two, the Black Hole can be controlled by footswitch. Keep up 
with what’s happening in music machines and much, much more in the next audio special issue of ETI. 





KIT SURVEY 


Across the length and breadth of this sceptred isle, there are companies producing kits of everything from 
power supplies and pin ball games to amplifiers and ignition systems. Want to buy a kit? How do you know 
who the supplier is, where he is, how reliable his product is and how much it costs? You could search through 
a dozen or so electronics magazines and spend a small fortune on postage to collect a library of catalogues. 

Why don’t you do it the easy way? Let ETI’s fingers do the walking for you. Next month we get it all 
together - kits, suppliers, prices, quality — in an easy to compare format. 








IMAGE CO-ORDINATOR 


tow to throw your voice without straining your vitals — build the ETI Image Co-ordinator. The clever 
co-ordinator takes your single vocal (or guitar, etc.) input and splits it in two. What can you do with two half 
voices? You can recreate a single sound image and make it move around, suggesting a few interesting stage 


ie ig effects. The Image Co-ordinator uses two of the 1537A VCA chips introduced by Keith Brindley 
In iviarcn. 








LED VU 


Banish the bearings from your VU meters. Change over to a stylish LED display. Our LED VU meter is based 
on the LM3915, a chip which gives you VU or peak programme (PPM) options with bar or dot display. Look 
in next month to see the VU from ETI. 








SERVO_TESTER 


Last month’s Radio Control Fail—Safe stops your plane or boat disappearing into the sunset if you lose 
control of a channel, for whatever reason. When you get your plane or boat back onto dry land, a thorough 
systems check is number one on the list of things to do. A servo fails to operate. Is it the servo or the receiver? 
You can eliminate the servo by using our servo tester — an unusual and useful little piece of test gear. 








SYNTHESISER 


The Project 80 Modular Synthesiser returns with designs for the four filters most widely used in music 
synthesis - low pass, high pass, band pass and phase shift. They are four pole fiiters with one volt per octave 
control of their cut-off, or centre, frequency. Voltage control of signal regeneration is also included. 
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lan Sinclair. 


In our new course we take a 
looR at the guts of your MPU 
before expounding its 
capabilities. 


start of the vast range of ‘data processing’ uses, as dis- 


T:: message program in last month’s piece was just the 


tinct from arithmetic, which we can carry out using 
the MPU. We’re going to carry on in that vein for some way 
yet, because these are the real nitty-gritty of what an MPU 
is designed to do. The first subject this week is Pattern 
Recognition, and the program is shown in Fig.1. 


OF13 C5 LD@P1 

OF14 Q1 QO] 

OF15 E4 XRI 

OFI6 OA Byte 

OF17 9C JNZ 

OF18 FA toOF13 again 
OF19 3F_ return to monitor. 


To set up: ABORT : OFF9 ; Term ;OF ; MEM ;1A; ABORT 
;0F13 ;GO 

To read answer: ABORT; OFFA gives lower byte of address 
TI 

Example: if OFFA shows 30, the byte we’re looking for is in 
OF30 — 1 = OF2F. 


Fig.1. The pattern recognition program. This one searches memory 
for a byte which it has to recognise. The program stops when the 
byte is found. 


Bit Search 
The basic idea is very simple. When you switch on the Mk14, 
the RAM will store a ‘rubbish’ byte at every address. Some 
of these seem to turn up more than others, but in general 
they seem to be at random. The program examines each bit, 
starting at OF 1A, and stops when a particular byte is found. 
The byte we are looking for has to be entered into the 
program at OF 16 — in Fig.1 we’ve selected OA. If there isn’t 
an OA stored anywhere between OF 1A and OFF8, then the 
program will stop and show the address OF 17, because the 
program has been right round, and the first OA it has found is 
in itself! If there is an OA in memory, the program stops at 
one step beyond it. For example, if there’s OA at OF2F, then 
the program will stop at OF30 — you can abort and address 
OF2F to make sure!. 

What does the program do? To start off with, pointer 
P1 has to be loaded up with the starting address, which in 
this case is OF1A. The first instruction of the program is an 
indexed load relative to P1, so that the byte from OF1A is 
placed in the accumulator. The next step is X—OR’d with 
itself, the result is always zero, Fig.2, so that if the byte 2A 
existed at address OF1A, then the result of the X—OR step 
would be zero. The step at OF 17, 18 is a jump-if-not-zero, so 
that if the byte OA has been found, the program goes to 
OF19, which is return-to-monitor, 3F. If, however, the byte 
fetched in from OF1A was not 2A, then the accumulator is 
not at zero after the X—OR step, and the jump takes place. 
The jump is back to OF13, the start of the program. Because 
of the auto indexing of the step at OF13, the next byte 
which is fetched will be from OF 1B, and the comparison is 
made again. 
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X—OR LAWS 
G@) indicates X—OR 


OY & OG = 
1@® OF 1 
1@ 1290 


Fig.2. The X—OR action — a reminder. 


Chunky Stuff? 
Another useful chunk of program which follows directly 
from the work we did in Part 9 is a memory block shift. The 
aim here is to take a number of bytes from one place in 
memory and copy them to some other place. It’s the same 
sort of action as the ‘message’ program, and is detailed in 
Fig.3. The program starts at OF 1F, which is used to store the 
number of bytes which are to be shifted. Pointer P1 is then 
set up with the starting address of the memory block which 
is to be shifted, and P2 is loaded with the starting address 
of the new block. The example shows ten bytes (0A at 
OF1F) shifted from a starting address at OF30 to a new star- 
ting address at OF 50. These addresses have to be loaded into 
the pointer registers in the usual way, placing OF at OF FO, 
OFFB, 30 at OFFA and 50 at OFFC., 

The program uses the auto indexed load (relative to 
P1) to place a byte from OF30 into the accumulator, and 
then the auto-indexed store (relative to P2) places that byte 
into OF30. The number-of-bytes figure stored at OF1F is 
then decremented and loaded into the accumulator, and 
followed by a jump-if-not-zero instruction. The jump is back 
to the load instruction, which because of the auto indexing 
is from OF31 and is followed by a store to OF51. This con- 
tinues until the figure in OF 1F is 01. When this is decremen- 
ted and loaded, the result in the accumulator is 00, so that 
there is no jump and the program finishes with a return to 
the monitor. 


Use of registers: P1 — start of old block ; P2 start of new 
block. 


OF1F OA Number of bytes to shift (NOBT) 
OF20 C5 LD@P1OLD 

OFZ) ‘Ot -o) 

OF22 CE ST@P2 NEW 

OF23 O1 O1 

OF24 B8 DLDNOBT 

OF25 FA NOBT 

OF26 9C JNZ 

OF27 Fe OLD 

OF28  3F Return to monitor. 


To set up: OFF9 ; Term ; OF ; Mem ; 30 ; Mem ; OF ; Mem; 
50 ; ABORT ;0F20;GO 

At end of run: ABORT ; OF30 — note data bytes for ten 
bytes on and then ABORT ; OF50O — note bytes from here 
on; they should be identical with the bytes shifted from 
OF30 on. 


Fig.3. The Memory-block shift program. Pointer registers P1 and P2 
are used to contain the starting addresses of the two memory blocks. 
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By The Left. .. 

Now for something which incorporates last month’s work 
with what we’ve done so far. It’s not a simple program by 
any means, and what makes it interesting at this stage is that 


the S of C manual achieves the same effect by a rather differ- 


ent method. The idea is to make a moving message — writing 
a message on the LED’s and shifting all the letters one place 
to the left at intervals. 


LED OF1D 00 
DLY OGFIE FF 
OPT OF 1F 00 
OF 20 C4 
OF21 08 
OF22 C8 
OF23 FC 
OF 24 C6 
OF 25 01 
OF 26 CD 
OF 27 01 
OF 28 B8 
OF 29 F6 
OF2A 9C 
OF2B F8 
OF2C CO 
OF2D FO 
OF2E 31 
OF 2F C4 
OF30 50 
OF31 32 
OF 32 B8 
OF 33 EB 
OF 34 9C 
OF35 EA 
OF 36 C4 
OF 37 FF 
OF 38 C8 
OF 39 EA 
OF3A A8 
OF3B EZ 
OF3C E4 
OF3D 08 
OF3E 9C 
OF3F EO 
OF 40 C4 
OF 41 00 
OF 42 C8 
OF 43 DA 
OF 44 90 
OF 45 DA 
OFSO 33 
OFS1 30 
OF52 Si 
OF53 38 
OF54 39 
OF55 37 
OF56 30 
OF5S7 6D 
Setting up : 
OFF9 OD 
OFFA 00 
OFFB OF 
OFFC 50 


Fig.4. Moving message program. This one is a logical development of 
the static message program used earlier. 
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MPU's BY EXPERIMENT 





The method uses the same basic message program as 
we developed in Part 9, but with several important changes. 
In the simple message program, a byte was loaded, using auto 
indexing relative to P2 and stored auto indexed relative to 
P1. After a count of eight LED’s, the original addresses were 
restored in the pointers so that the same messages could be 
run again. 

This time we don’t want the message go start at the 
same LED address (ODOO) each time. We want to run one lot 
starting at ODOO, keep it going for a time, then start from 
ODO1 (the next LED along), keep this one on for a time, 
then start at ODO2 and so on until the message has dis- 
appeared off the end of the display — then we want to start 
from scratch again. 

The program is shown in Fig.4. Because it’s fairly 
long, extra care is needed to check it, because if it crashes, 
you'll probably find corruption — the contents of the RAM 
will have been written over so that parts of the program have 
been changed into gibberish. In part 12 we'll deal with 
debugging and how to cope with such difficulties when 
you’re writing your own programs. For the moment, let’s 
go through this one and see what it does. 

The program has various numbers stored at OF1D, 
OF1E, OF1F. At OF1E we've stored FF. This is a delay byte 
which affects how quickly or slowly the message moves, and 
you can experiment with changing this value once you have 
the program running. 


The action starts at OF20, 21 where 08 is loadcd. 
This is just the LED count which we used before, it ensures 
that we switch on the eight LED’s we are going to use in 
turn. We then store this number back at address OF 1F by 
using the C8FC steps. Remember that the number stored in 
OF1F will be decremented on each run, and we need to be 
able to re-load it; this lot so far is the re-load part of the 
program. 


The steps 0F24 to OF27 should now be familiar — 
C601 takes a byte from a place in RAM auto indexed by P2 
and then CDO1 stores it auto indexed to P1. P2 is set to start 
at the point in RAM where our message begins, and P1 is set 
to point to ODOO, the first LED on the right hand side. 
Because auto indexing is used, each of these addresses will 
increment on each run. 


Having dispatched one pattern to one LED, we have 
to attend to the next one and the next four instructions B8 
F6 9C F8 do just that, decrementing the count (stored at 
OF1F) and jumping back to address OF 24 to load up another 
byte and display it. 

So far, I’ve been reminding you of established steps, 
but from now on we’re plunging into the unknown, so fasten 
your belts. The next two steps at OF2C, OF2D, load in the 
number from address OF1D. This happens only when the 
message has been displayed for one run around the LED, 
because it follows the jump-if-not-zero instruction at OF 2A. 
In the message program of Part 9, we used a load immediate 
here — it serves to return pointer P1 low byte to its starting 
address. For a static message, the starting address is always 
ODOO, but for a moving message program in the manual, 
and it is, | hope, a bit easier to follow. 


Having got this byte, which will be 00 for starters, we 
slap it into pointer P1 by using the 31 instruction. So far, so 
good. Next step (starting at OF2F) is to load immediate 50 
and exchange with the low byte of P2. That restores the 
OF5O address in P2 so that we can start again with the data; 
pretty much the same as the static message program. 


63 





A Quick Flash 
| So far, the steps of the program will flash a message up, but 
not long enough to see. We need a bit of time to look at what 
is displayed, and so the next step provides a bit of delay by 
making the program from OF24 to OF33 loop round. At 
OF32 we have B8, decrement and load, followed by E8, 
which fetches from address OF1E. Now we started with a 
fairly large number stored in OF1E, so that there will be that 
many loops around this first part of the program. Why didn’t 
we use the DLY instruction, do | hear you ask? Well, it 
would provide a delay all right, but when you put DLY in, 
} the program sticks there, and the display goes blank! Not 
what we want at all, so we must use the loop method — the 
delay is quite long enough without doing anything fancy like 
| running two delay steps in series. At OF 34, the 9C instruc- 
| tion is a jump-if-not-zero and OF35 ensures that the jump 
is to the start at OF20, so that a complete sweep of the 
LED’s is done on each loop, giving us a static message for the 
duration of the loop while the number in OF1E is counted 
down. At the end of the loop, there’s no jump back and 
we’re into new territory at OF 36. 

| What we want to do now is to shift the starting point 
of the message and run it again for the same time. Obviously 
we'll need to reload the delay figure in OF 1E, so the next set 
of steps, OF 36 to OF 39, does just that. A load immediate is 
used, and FF ensures the maximum delay. If you want to 
change the delay, then this is the byte to play with — try 80 
| or even less if your eyes can follow the speed of movement. 
The C8 EA bytes then load FF into address OF 1E ready for 
the next run. 

Now we want to have our next run with the begin- 
ning of the message on the second LED from the right. 
/Remember that messages are entered from the right so 
‘beginning’ in this sense means the first byte from memory 
_as far as reading the message is concerned, it’s actually the 
end! 


At OF3A, then we have an j/ncrement and load | 


instruction A&, referred to address OF1D. This, you may 
remember, is the address we use for loading the low byte into 
| pointer Pl for starting the display, so this is the important 


step for causing the message to move. We can’t leave it at | 


that, though, because address OF 1D will be incremented until 


the cows.come home unless we do something to stop it. | 


Since we don’t have more than 8 or 9 LED’s operating, and 
we need only 8 for this message, we’ll stop it at eight. a spot 
of pattern recognition then follows, using XR1 8 (address 


OF3C, OF 3D) to see if the LED start address has got to 8. If 


it hasn’t, the result of the XOR will leave a byte in the | 
accumulator. We’re not interested in the size of the byte, just | 


that it isn’t zero until the LED number is 8, so we can use a 
| JNZ at OF3E. 

Now where does this take us? Well, if we haven’t 
/ reached LED 8 (counting from the right hand side), we 
jumped back to address OF20 to start another complete 
| display run. That way we're going to display our message 
starting at each LED in turn from the first on the right hand 
| side, showing each one long enough to see, then jumping to 
the next. At the end of this carry on, of course, there’s only 
one LED left carrying the message! The rest of the message 
| is being delivered to addresses which don’t exist unless 
you’ve tacked on another display. At this point, the count in 


OF1D reaches 8, the XR1 step results in a zero at step OF3D, | 


and the JNZ lets the program step onto OF 40. 

We’ve now done a sweep of moving message, and it 
only remains to reset everything and start again in an endless 
loop to keep it all going. At OF 40 we load immediate 00 to 
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New Table : 
OF5O 33 
OF51 30 
OF 52 5F 
OFS3 38 
OF 54 39 
‘OFS5 oH 
OFS6 30 
OFS7 6D 
OF58 30 
OF59 SF 
OFSA 38 
OF5B 39 
OF5C 37 
OFSD 30 
OFS5E 6D 


Fig.5. Extended table for the moving message program. The rest of 
the program can remain unchanged. 





restore the Pl pointer by storing this byte back into OF1D_ 
(step OF 42, OF 43). We then jump back into the endless loop 
with the 90, DA bytes at OF 44,45 which take us back to the 
starting address of OF 20. 

The message has to be loaded into OFS0 to OFS7 as 
before, last letter first. The pointers have to be set up by 
selecting OFF9 and loading in OD then stepping them to 
load 00, OF, 50. Only then can we abort (NOT reset — 
that’ll put all the pointers back to zero), address OF20 and 
GO. 


All very well, | hear you say, but it’s not a rea/ 
moving message. It’s a message and it moves, that’s all. If 
that’s all you want, no problem. Just use the data table 
_ shown in Fig.5, and change the number at 0F21 to 10 
(decimal sixteen). Now run it, and see the difference. You 
can spend the rest of the month thinking about that one! 





ae RTH. 
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| ASTER, | of 
MASTERS COMPUKIT UKI01 


30 Original, High Quality BASIC Programs on Cassette 
incredible value at ONLY £19.95 inclusive-less than 7Op each! 


with sophisticated Graphics and full User Instructions supplied 








GAMES TWOGETHER CALENDAR & DAYS BETWEEN 
TWIXT TWISTER DATES CALCULATOR 
LUNAR LANDER (1) COMPOUND INTEREST 
LUNAR LANDER (2) EDUCATIONAL GAMES SCOREBOARD 
BOMBER PILOT SPELLING TEST 
WIPEOUT MATH EXERCISER ROUTINES 
ROULETTE MULTIPLICATION TABLES POWERFUL KEYBOARD 
SUPER FRUIT MACHINE DECIMAL/FRACTION CONVERTER SCANNING ROUTINES 
CODEBREAKER ALPHABETICAL SORT 
ADDICTIVE ADDITION PERSONAL BINARY /DEC IMAL/HEX 
SADISTIC SUBTRACTION CONVERTER 
muroerous muctipcication GOMPUTING PRECISION RANDOM NUMBER 
DIABOLICAL DIVISION BI ORHYTHMS GENERATOR 
ROADRUNNER DIET CALCULATOR ALPHANUMERIC TO ASC1! 
A DAY AT THE RACES WEIGHT CALCULATOR CODE CONVERTER 
FREE CLEAR SCREEN ‘| Available ONLY direct from PREMIER PUBLICATIONS 
ROUTINE - TAKES NO | (Over 50,000 Programs sold to date) 
USER RAM Se 


FRE 


TO SAVE 


TWICE NORMAL SPEED! 10-day money-back guarantee of satisfaction. 


ae ly Ee 


SIMPLE INSTRUCTIONS FOR | Send ‘cheque/PO for £19.95, quoting product ref. 101, /B 
UPGRADING YOUR UK 101 TO PREMIER PUBLICAT IONS, 12 Kingscote toed: 
AND LOAD AT 600 BAUD - Addiscombe, Croydon, Surrey. 01-656 6156 





FLETCH 


Nak Bice 
_ 


BIT TOo REAUSTIC FoR mE!” 
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Britain's phone system is the world’s 
greatest. No country can compare. But 
what has made our phone system even 
greater is the recent parliamentary 
decision to allow consumers to plug in 
their own phones — phones they can buy 
themselves. 

We will soon be able to choose which 
phone we want to plug in. And that creates 
competition, and competition usually 
results in lower prices, innovative pro- 
ducts and better service. 

We do now have lower prices and a very 
exciting new product which we have 
selacted as the best example of the new 
telephone ownership decision. The big 
break for you is neither of these things, but 
something far more reaching, but more of 
that later. . 


THE NEW PHONE 

It's called the Rovafone Mobile Tele- 
phone System. And its manufacturer is a 
supplier of phones to other large tele- 
phone companies. 

Rovafone is the Greatest innovative 
product of its kind in the World and of this 
century It's a Breakthrough in 
communications for both Industry and the 
private person, 


Why? 

. This solid state, microchip telephone 
has no cumbersome leads to cart about. Is 
completely portable. Enables you to dial 
and answer calls at will up to 4 radius of 
what is an incredible 3 to five miles inside 
or outside doors up to now impossible .. . 
Whether in the garden, farm, warehouse, 
office, basement, at the pub or when ever 
you're not near your phone. 


What other features? 

Takes up to 16 digit telephone numbers, 
has last number redial, push buttons, 
pager and intercom, security coded, re- 

_ chargeable cells, charger, carrying case, 
belt clip and only weighs 28 ounces. 


_ THE ‘DIAL FREE’ KEYBOARD 

The push buttons save time and money 
and temper, Simply key in the number as 
fast as you like. It goes straight into 
memory and is automatically dialled for 
you. Number engaged! Simply press Re- 
dial button and number will be recalled 
again automatically. Number remains in 
memory until updated with new number. 


| | ___ DIAL FREE ON A CORDLESS MOBILE EXTENSION TELEPHONE. 
The Parliament of The British Isles, Rovafone and a new telephone breakthrough open the door to new consumer savings. 


Push-button dialling, works anywhere 
in the World. You are not charged by the 
telephone company for this extra service. 
Assuming that you have rotary-dial service 
at present, you are actually able to Push- 
Button Dial for FREE! 


Base Station only item to connect, Simply 
attach two wires to your telephone line, 
and you don’t have to disconnect present 
phone (still operational). You're on the Air 
within seconds ready to go. And since 
Rovafone operates like a phone it's very 
easy to use. 


Intercom and Pager. Touch one button on 
the base station (base station also very 
compact) and Rovafone bleeps and you 
can talk direct to any telephone on the 
same line as the base station. This saves 
you time as you are easy to locate and can 
take necessary action straightaway, in- 
stead of having to run backwards and 
forwards getting in a tizz. 


Security Access Coded. No other mobile 
phone can access your telephone line 
unless required as Rovafone has a digital 
code to prevent this happening. Means 
complete private two way conversations. 


Rechargeable Cells. Saves You Money. 
Holds a single charge for 40 hours due toa 
unique energy saving circuit. The charger 
supplied takes a mere 3:5 hours to fully 
charge cells and be fully operational. 


Light Weight. Only 26 ounces and is easily 
hand carried, clipped to belt or just simply 
slung over shoulder using the black 
grained carrying case supplied. 


Low Price. The Rovafone is only £364.95 
complete, It will pay for itself quickly, not 
only in conveniences, but with savings up 
to £20 a month rental charges from 
telephone company. (Amount charged 
rental for Rovafone.) 


When you determine the true cost of 
telephone ownership, you compare costs 
over 5 years. Even a £15 charge monthly 
equals a staggering £900 or over twice the 
cost of Rovafone. 

Also other mobiles with only 300 feet 
range, and without half the facilities of 
Rovafone now cost in the shops £320. 
Rovafone Mobile Telephone Systems are 
the very best and longest range units 
available in the world. 


We make it an attractive proposition due 
to our policy of fair prices and fair play. We 
want to make it easy for you to own a 
Rovafone without being cost prohibitive 
which is usual on launch of new tech- 
nology oriented products today. 


A PERSONAL TEST 

All you do now is order Rovafone. 
They'll be in the shops next year. Or avoid 
the wait and order one now, directly from 
us. 

We were the first major distributor of 
Rovafone Mobile systems in the UK and 
have delivered thousands to homes 
throughout the country. 

Put one in now you'll really appreciate 
the efficiency, time saved, convenience 
and other savings. 

If service is ever required, we have a 
prompt service by mail offering free re- 
placement of system up to one year. 

In our experience the only item which 
goes wrong are the rechargeable cells and 
they are easy to replace, and available, 

Rovafone Mobile Telephone Systems 
are made to very exacting standards of 
reliability and workmanship. Only the very 
best components and chips are used in its 
construction, And every Rovafone goes 
through very tough operational tests so 
that it won't let you down. Every system is 
built to last a long time. 


TRY ONE TODAY 

We urge yoy to at least give Rovafone a 
try. A complete personal test right in your 
own home, under everyday conditions. 
Order one today from Goregrange 
Communicators Ltd under our 30 day trial 
period. 

Plug itin. See how nice it looks, see how 
easy it is to dial numbers by pressing 
buttons and how little space it takes up, 
and how convenient and efficient it is. 


YOUR SILENT PARTNER 

Think how much hassle Rovafone saves 
you by being constantly on call ever alert 
and forever keeping you in constant 
contact with the outside world at 4a 
second’s notice. Find out how much better 
you sound at the other end. See what a 
great talking point it will make with your 
friends, colleagues and associates. 


NOW FOR THE ALL IMPORTANT BREAK 
MENTIONED EARLIER ... 

We Now Take A Big Risk!!! That's right! 
But we're so confident about Rovafone 
measuring up to what you've been told, 
and that you |! be 100% pleased with it that 
We are prepared to take the risk —so this is 
what we propose 

You send us a cheque for £364.95 and 
for thirty days from the date you receive 
the complete Rovafone System, you can " 
check it all out at no risk whatever. And 
remember the 30 days only start from 
when you receive the system. Not before. 

If you're not totally convinced after this 
30-day period (which will give you a 
chance te put Rovafone completely 
through its paces) simply return the com- 
plete system to us and we'll in return 
refund your £364.95 in full, plus a cheque 
of our own to cover your postage costs 
incurred on returning the system to us. 

You have nothing to lose except a few 
minutes of time and a 10p stamp cost. 

To order your Rovafone Mobile Tele- 
phone System send your cheque for 
F364 .95 

We'll send you the Rovafone. Base 
station. Rechargeable cells. Charger, 
attractive Black grained carrying case. Belt 
Clip, Full instructions and One full year's 
guarantee covering the whole system. 

Why not act ahead of the crowd and 
order an exciting space age way to catch 
those calls immediately. Order your 
Rovatone System at no obligation today. 
®Please note normal range of Rovafone is 
one Mile. For 3 to 5 Miles range, a special 
booster and compact external aerial re- 
quired at £95 extra inclusive. (Ranges 
quoted are under optimum transmitting 
conditions) Remember a missed call 
means lost Business! 

Order within 7 days and receive a ‘Free 
Gift’ worth an incredible £30 and it’s yours 
to keep whether you keep Rovafone or not. 
(Add 15% VAT) 

To GOREGRANGE 
COMMUNICATORS LTD (ASD) 
5 Station Parade 

Woodthorpe Road 

Ashford, Middlesex 

Phone Number 09328-60453 

100% Leasing available for Limited 
companies. Please phone Hamilton 
Leasing on FREEPHONE 3123 (Dial 100 and 
ask operator — call is free). 
c.G.G.C. Ltd 1980, 











IMP Printer 

80 cps (max) bidirectional; 
punched or unpunched paper; 
tractor or pressure feed; 7x7 dot 
matrix; 110-9600 baud rates.£325 
built and tested. 


System 80 housing 

High strength GRP moulding in variety of colours. 
Accepts 12x8 Nascom 2 CPU board, four 8x8 
expansion boards. £85 incl. frame racking, 
interconnects and motherboard. 
Expansion boards” 

16K RAM £127.50 « 32K RAM £185.00 
48K RAM £245.00 

High Resolution Programmable Graphics £90 (kit). 
High Resolution Colour board £140 (kit). 


—————— 


* Available in kit form. 
All prices subject to VAT. 


System 80 is Nascom’s total microcomputer system. 
ltincorporates many of the existing and widely 
acknowledged products.And many totally new 
products. 

But,above all,System 80 is the culmination of 3 
years of microcomputer board design.Our concept 
was to take microcomputers to their obvious 
conclusion —total option concept.We have resisted 
offering an inflexible,boxed system. The housing is 
irrelevant - it’s what's inside that counts. However,we 
still think our new housing is quite attractive. 

Itcan accept up to five boards, including the CPU 
board, plugging into an integral frame and NASBUS 
motherboard. It can be supplied with either 3A or 5A 
PSU depending on your choice of boards.Provision 
is made for external connection direct to the boards 
concerned. The housing is designed to have a further 
expansion box, plus 5 more boards,stacked on top 
and plugged into the main motherboard. 

Not only do we give you the opportunity to take our 
system apart so you can choose only the cards you 
want.We’ve gone still further. You can also choose 
your own firmware for the Nascom 2 CPU board. 

It has 24-pin sockets — all with link option —to give 
you achoice between 2708,2716, TMS 2716,2508, 
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We've put fogetner 
a total system... 
so you can fake If apart 








Floppy disc system 

Double sided,double density 5tin cise giving 
280K bytes formatted ,including controller 
board/PSU/Housing and interconnects £480. 
Controller board £127.50 « Second Disc £240. 
CP/M £80 ‘ 





Microprocessor board* (Nascom 2) 
4MHz Z80 CPU: TV or Video + 1200 baud 
Kansas City + Serial RS 232 printer 
Interfaces; Keyboard; 128 character ASCII 
plus 128 Graphics in 2 x 2K ROM; free 
16-way parallel port; 8K BASIC; NAS SYS 
operating monitor. £280 built and tested. 
Firmware & MOSICs 

Zeap Assembler (4, 1Kx8 EPROMS) £50 
Nas Pen text editor (2, 1Kx8 EPROMS) £30 
NAS-DA disassembler (3,1Kx8 EPROMS) 
£37.50 « 2708 £9.50 « 2716 £26 

—— MK4118N4£12.75 « MK 4116N4 £55 for 8 


2516,2532,2758 and 2732 EPROMs. Using 2716 
EPROMs alone gives you over 16K of firmware. 
Firmware in EPROM is available from Nascom now 
and soon we shall have ROM packages as well. 


System 80 -Total Option Concept 








For further details and stockists please contact: 
Nascom Microcomputers Limited, 92 Broad Street, 
Chesham,Bucks. Telephone: (02405) 75155 
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Dear Sir, 

The program given on page 36 of the /anuary issue, 
for the binary search of an ordered /ist has one fundamental 
fault. [t does not detect that an item T is not in the list, 
except by not responding in a finite time. This is due to the 
action of the INT function in line 130, as mentioned in the 
text, a result of which is that L and U can never be equal. 
The simplest change is to amend line 150 thus :— 

150 IF L=U—] THEN 210 
However an alternative approach is possible which removes 
the special case of T=A(U) in line 120. When T is not at the 
current position S, then the position S need not be jn the 
new range of the list which includes T (if there). Thus the 
new values of U and L can be U=S—] and L=S+1 depending 
on the half range rejected. [t is now possible for L and U to 
cross necessitating a change to 150. [n this case the changes 
to the program are :— 

i) delete lines 120,230 
ii) rewrite the following lines as shown 
ISOIF L >=U THEN 210 
170 U=S—] 
190 L=S+7 
Yours etc., 
C. Hayward. 


North Cheshire College, 
Fearnhead, 
Warrington WA2 ODB. 
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“T JUST ASKED IF SHE COULD 
SHOW Me ANY SoFTWARE... 
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Dear Sir, 

There doesn’t seem to be any other Social Worker 
around who is actually using a Micro in his daily work. It 
seems rather surprisingly thin ground, in view of the 
multitarious applications | find for mine — from writing 
rude memo’s to the Town Hall, through doing the Unit 
accounts, to beginning to look at some very ‘micro’ 
research, 

[s there anyone else out there ? 

Incidentally, this letter is written on a TRS-80 
using a modified ‘Electric Pencil’, typed on the DIN mod 
of the S/H IBM Golfball, and filed on disk. Beats using 
my clerical officer hollow (though please don’t tell her 
that!). 

Yours, etc., 

John Wallbridge. 


17 Granville Road, 
London N.4. 


P.S. My specialised program for psuedo — randomly swearing 
at Local Government Departments (in Extra-Basic), together 
with an on-going social-work and psychological jargon 
generator is available to anyone in need of this special 
therapy! 


Dear Sir, 

/ would like to point out, with reference to the 
mention of the TRS-80’s keyboard bounce in lan Sinclair’s 
article, page 20 in the February issue, that the keyboard 
is easily “de-bounced”’ 

To do this, first remove the keyboard fascia, by 
prising it up with a screwdriver blade, and then pull off the 
plastic Rey cap, starting with the shift keys and working 
inward but do not try to remove the SPACE key (Some of 
the keys may need quite a strong pull but by working it off 
slowly you should be able to remove all of them.) Then clean 
each of the contacts by inserting a piece of stiff paper 
between the contacts, pressing down the key, and pulling out 
the paper while the contacts are still pinching it. If you want 
to doa really thorough job you can get some contact cleaner 
(Tandy sell it for about a pound) and spray it into the 
contact. You then replace the keys (In the right order!) and 
put the fascia back on. Having done this there should be no 
more trouble with Reyboard bounce. 

Yours sincerely, 

Tim Adye. 


The Abbey Old House, 
Cowl Lane, Winchcombe, 
Glos, GL54 SRA. 


P.S. Although keys cannot be removed individually, Mr. 
Sinclair will find that he can get them off and clean the 
contacts of his TRS-80 by the above procedure. 
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Dear Mr. Lusty, 

| hope you do not mind correspondence on your 
column in Computing Today. | was interested in the square 
triangle problem you set, so felt duty bound to write to you 
about it. 

Did you intend to send people off in the wrong 
direction when you asked them to ensure that their square 
root routines worked correctly? | do not believe it is 
necessary to use square roots in this problem and suggest an 
alternative which should surely work quicker. 

/ await your rebuttal. 


My TRITON Tiny Basic solution as follows : 


10 X=]; Y=; D=0 

20 PRINT X, Y; GOSUB 30; GOTO 20 
30 D= D+Y+Y41; y=¥t] 

40 IF D>0 X=X+t1,; D=D—X,; GOTO 40 
50 IF D= 0 RETURN 

60 GOTO 30 


On the TRITON of course this will not give all the values up 
to 1,000,000 but it will on any machine capable of working 
with them, 

There is no need for the code in lines 30 thru 60 to 
be a subroutine it just made it slightly more easy to replace 
these lines by a machine code subroutine. This little exercise 
showed up the great disparity in times taken between the 
Tiny BASIC interpreter and the raw code, 

/ leave it to you to unravel the reasoning in the above 
program. 

Yours sincerely, 

John Senior, 


20, Great Ley, 
Welwyn Garden City, 
Hertfordshire. 


Trevor Lusty replies :— 


No, Mr. Senior, [ had not intended to send you in the 
wrong direction. | felt that many people would attempt to 
solve the problem using the square root function and that 
they should first check its accuracy. | chose to solve the 
problem in this way to highlight and explain the potential 
difficulties. 

That said, may | congratulate you on an excellent 
solution. Don’t underestimate it ——— as you work with the 
sides of the triangles and squares the number of balls exceed 
1,000,000 as soon as Y exceeds 1000. 

For anyone who finds Mr. Senior’s solution difficult 
to follow, here is a guide. The solution depends on two 
mathematical facts :— 

1) The n th square number is the sum of the first n 
odd numbers. 

oO sete ee 

2) The n th triangle number is the sum of the first 
n integers. 

eg. 8 th triangle number = 1+2+3+4+5+6+7t8 
Mr. Senior’s solution is particularly clever in the way in 
which store D is used to hold the difference between the 
partial sums of these two series. The following program uses 
the same method as Mr. Senior but keeps the sums of the 
series in different locations, the squares in store S and the 
triangle numbers in store T, and this, | seIee, makes it 
easier to understand the method. 
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PRINTOUT 


N2 Review — February Issue CT 

As an owner of the above machine | read your review 
with great interest — it is always interesting to read about 
one’s own equipment. My only argument with the article 
would be with the benchmark test figures quoted. |n fact 
the N2 BASIC chip will not work at ¢ MHz without the wait 
state — the notes supplied by Henry’s Radio confirm that it 
is not just my machine. | therefore assume you were given 
a ‘souped up’ machine or else were supplied with the figures 
and didn’t check, | 

Further the BASIC commands SET, RESET and 
POINT will only work properly if one has the extra graphics 
ROM, but it is well worth it. Another worthwhile extra is 
the Port Probe sold by Bits and PCs (18 Rye Garth, 
Wetherby, West Yorks), | have found it an excellant device 
for learning how to use the PIO and it gives the INP, OUT 
and WAIT commands something to do. 

Yours faithfully, 

Dr, C.V. Nowikow, 


144 East Park, 
Harlow, 
Essex, CM17 OSA. 





Dear Sir, 


Dear Editor, 

There is a catastrophic misprint in the Logic 
Emulator in your February issue, which prevents the 
program from working at all: location D52 should read 
0A not AO. 

There is also a misprint in Message 2: location E24 
should read 4F not 45. 

Yours sincerely, 

T.P. Goldingham. 

Wyndham, 

11 Furze Platt Road, 

Maidenhead, 

Berkshire. SL6 7ND. 


10 PET ASPET Y= Lek Sas Ley ii 

20 IFS<T THEN Y=Y+#2: S=St+Y: GOTO 20 
30 IF S>T THEN X=X+]1: T=T+X: GOTO 30 
40 fF as 7 PAREN 20 

50 PRINT “TRI”;X, “SQR”;SQR(S), “TOTALS 
60 fel ¥=¥r225-o7 72 GOTO SG 


TRI i .sOR J TOTAL i 
TRI &§ SQR 6 TOTAL 36 
TRI 49 SQR 35 TOTAL i223 
TRI 288 SQR 204 TOTAL 4/616 
TRI 1687 SQRII8&9 TOTAL 141372] 


As Mr. Senior is impressed by the machine code 
version of his program, he might like to compare it to the 
following BASIC program. It is the fastest solution | have 
found to the Square Triangles problem ——— | shall return 
the compliment and let Mr. Senior unravel the reasoning. 


10 REM *** SQUARE TRIANGLES *** 

20 REM *** FASTSOLUTION *** 

30 LER SIA0 <.5—1 © Fiaoy Jy 

40 PRINT : PRINT 

50 PRINT “SIDE OF TRIANGLE IS” ; T 

60 PRINT “SIDE OF SQUARE IS” ;S 

70 PRINT “TOTAL NO. OF BALLS IS” ; S*S 
80 LET T2=T : S2=S : T=6*7—TI+2 

90 LET S=6*S—S? : Ti=T2 * S7=82 


100, IF T< 2000 THEN 40 
170 =6END 
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bare board. 


Also available ready 
assembled for £9925 


Until now, building your own computer could 
easily cost around £300-and still leave you 
with only a bare board for your trouble. 

The Sinclair ZX80 changes all that. For just 
£79.95 you get everything you need to build a 
personal computer at home...PCB, with IC 
sockets for all ICs; case; leads for direct 
connection to your own cassette recorder and 
television; everything! 

And yet the ZX80 really is a complete, 
powerful, full-facility computer, matching or 
surpassing other personal computers on the 
market at several times the price. The ZX80 is 
programmed in BASIC, and you could use it to 
do quite literally anything from playing chess 
to running a power station. 

The ZX80 is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. 
Once assembled, it immediately proves what 
a good job you’ve done. Connect it to your TV 
set...link it to an appropriate power source* 
and you’re ready to go. 


Your ZX80 kit contains... 

@ Printed circuit board, with IC sockets for 
all ICs. 

® Complete components set, including all 
ICs —all manufactured by selected world- 
leading suppliers. 

@ New rugged Sinclair keyboard, touch- 
sensitive, wipe-clean. 

@ Ready-moulded case. 

@ Leads and plugs for connection to any 
portable cassette recorder (to store 
programs) and domestic TV (to act as VDU). 

@ FREE course in BASIC programming anc 
user manual. 

Optional extras 

@® Mains adaptor of 600 mA at9 V DC 
nominal unregulated (available 
separately — see coupon). 

@ Additional memory expansion board 
plugs in to take up to 3K bytes extra 
RAM chips. (Chips also available - 
see coupon. 





*Use a 600 mA at.9 V DC nominal unregulated mains 
adaptor. Available from Sinclair if desired (see coupon 
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Two uniqueand 
valuable components of the 
Sinclair ZX80. 


The Sinclair 7X80 is notjust another personal 
computer. Quite apart from its excepuonalls 
low price, the ZX80 has two uniquely advanced 
components: the Sinclair BASIC interpreter; 
and the Sinclair teach-yourself BASIC manual 


The unique Sinclair BASIC interpreter... 

offers remarkable programming advantages: 

@ Unique ‘one-touch’ key word entry: the ZX80 
eliminates a great deal of tiresome typing. Key 
words (RUN, PRINT, LIST, etc.) have their own 
single-key entry. 

@ Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when vou trv to run them 

@ Excellent string-handling capability — takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e.g. 
comparison). The 7X80 also has string input- 
to request a line of text when necessary. 
Strings do mot need to be dimensioned. 

@ Up to 26 single dimension arrays 

@ FOR/NEXT loops nested up 26 

@ Variable names of any length. 

@ BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc 

@ Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

@ Randomise function, useful for games and 
secret codes, as well as more serious 
applications. 

@ Timer under program control 

@ PEEK and POKE enable entry of machine 
code instructions, USR causes jump toa 
user's machine language sub-routine. 
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@ High-resolution graphics with 
22 standard graphic symbols 

@ All characters printable in reverse under 
program control 

@ Lines of unlimited length 


...and the Sinclair teach-yourself 
BASIC manual. 

If the features of the Sinclair interpreter 
listed alongside mean little to vou—don’t worry. 
They're all expiained in the specially-written 
96-page book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC pro- 
gramming -from first principles to complex 
programs. (Available separately —- purchase 
price refunded if you buy a ZX80 later. 


UHF TY modulator. 
780-1 microprocessor - new, 
faster version of the famous / Sockets for TV, 
Z-80 microprocessor chip, cassette recorder, 


widely recognised as the best / power supply. 


ever made. 


RAM chips. \ / 
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Fewer chips, 
compact design, 
volume production - 
more power per pound! 


The ZX80 owes its remarkable low 
price to its remarkable design: the whole 
system is packed onto fewer, newer, more 
powerful and advanced LSI chips. A single 
SUPER ROM, for instance, contains the 
BASIC interpreter, the character set, operating 
system, and monitor. And the ZX80’s IK byte 
RAM is roughly equivalent to 4K bytes ina 
conventional computer, because the ZX80’s 
>rilliant design packs the RAM so much 
more tightly. (Key words, for instance, occupy 
ust a single byte.) 

To all that, add volume production - and 
vou’ve that rare thing: a price breakthrough 
that really isa breakthrough. 


The Sinclair ZX80. Kit: £79.95. 


Assembled: £99.95. Complete! 

The ZX80 kit costs a mere £79.95. Can't 
vait to have a ZX80 up and running? No 
>roblem! It’s also available, ready assembled, 
for only £99.95. 

Whether you choose the kit or the ready- 
made, you can be sure of world-famous 
Sinclair technology—and years of satisfying use. 
Science of Cambridge Ltd is one of the Sinclair 
companies owned and run by Clive Sinclair. 

To order, complete the coupon, and post to 
Science of Cambridge for delivery within 28 
says. Return as received within 14 days for full 
money refund if not completely satisfied. 


Soil 


ZXSO 
Science of Cambridge Ltd 


~ Kings Parade, Cambridge, Cambs., CB2 ISN 
-21: 0223 311488. 
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£792 


Including VAT. 
Including post and 
packing. 
Including all leads 
_and components 
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Order Form 
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| To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN. | 
Remember: all prices shown include VAT, postage and packing. No hidden extras 
Please send me: | 
| Quantity | [tem Item price Total 
a AS Ce ee ee SMI see Se a 
| | Sinclair ZX80 Personal Computer kit(s). Price | 
includes ZX80 BASIC manual, excludes mains 
| adaptor. ot eee). en Se ee | 
Ready-assembled Sinclair ZX80 Personal 
| Computer(s). Price includes ZX80 BASIC manual, 
______|_ excludes mains adaptor. es 9995 
Mains Adaptor(s) (600 mA at 9 V DC nominal | 
___ unregulated). = Parsee eee *-/- CeCe ee 
| Memory Expansion Board(s) (takes up to | 
= 3K bytes), 12.00 | 
| mx) RAM Memory chips = standard IK bytes capacity 16.00 | 
Sinclair ZX80 Manual(s) (manual free with every 
| ZX80 kit or ready-made computer). : L 9.00 | 
NB. Your Sinclair 7X80 may qualify as a business expense. TOTAL £ 
| I enclose a cheque/postal order payable to Science of Cambridge Ltd for £ | 
| Please print | 
Name: Mr/Mrs/Miss___-_ SESS tates Sas 
| Address a Pad ee = moaa eee | 
CT'4'8C 


Dr. G.}). Marshall. 


/'Dr Marshall, author of 
‘Principles of Data 
Communication’ reveals the 
facts on the most popular 
choices. 


mentals’, Jean Sammett mentions well over a hundred 

languages, all of which were in use in the USA at the 
time. Since the publication of the book, in 1969, even more 
languages have been Invented, particularly for applications 
} such as real-time control and automatic testing. Clearly, to 
attempt to review a// programming languages is a daunting 
task. To review the most popular, or widely used, ones is 
considerably easier, for many a language has never been used 
| by anyone except its inventor and his immediate circle. 
| The first really popular high-level language for 
| scientific applications was FORTRAN, which emerged from 
| IBM in 1957. Among languages of the same type, its main 
competitors have been ALGOL 60 and BASIC. The latter 
has gained considerably in popularity of late as a result of its 
wide availability on microcomputers. For commercial data 
processing, COBOL is even more popular than FORTRAN is 
in its field, having overwhelmed practically all competition. 

An increasing awareness of the shortcomings of these 
languages lead to the development of the ‘super languages’ 
ALGOL 68 and PL/1, These languages were designed, in 
their contrasting ways, to be suitable for both scientific and 
commercial programming. Additionally, both provide the 
facilities necessary for structured programming, since they 
possess the control features necessary to write large programs 
| in a modular fashion. This simplifies the writing of large 
programs and also the task of maintaining them. 

) However, the “super languages’ proved difficult to 

implement satisfactorily, and the available implementations 
} occupy large amounts of store. The desire to retain the 
| features of these languages, but in more compact implemen- 
tations, has lead to the development of new languages that 
seem likely to be the real popular successors of the first 
scientific and business languages. Thus, ALGOL 68 has 
spawned Pascal, and PL/1 has lead to PLM and a group of 
similar languages. These new languages are well suited for 
use with microcomputers. 

Outside this main stream of development, many 
languages have been developed for specialised applications. 
Among the most popular special purpose languages are LISP, 
for list processing, SNOBOL, for string handling, and PILOT, 
a small language for text processing. Languages for real-time 
| applications include CORAL 66, while ATLAS is a language 
for automatic testing. 


[: his book ‘Programming Languages: history and funda- 


| The Survey 

A selection of the most popular programming languages is 
surveyed by describing the major features of each in a way 
that illustrates its capabilities. By and large, a programming 
language should possess, at the least, facilities for computing 
j and storing values, input and output, conditional execution 
| of instructions, repetition, sub-programs and data structures. 
It is useful to have a set of test problems to illustrate the 
different methods of solution that are permitted by, or 
imposed by, different languages. The following test problems 
are used : 
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Problem 1. Program the formula x = a+ 2b 
C 
Problem 2. Program the formula x = +/ log, sin (a) 
Problem 3. Print out the integers from 10 to 20 
Problem 4. Accept and store a set of numbers, find the 
largest and print It out. 
Problem 5. Store a set of English words and the corre- 


sponding French words. Then accept an 
English word and print out its French 
equivalent, thus appearing to translate. 


These problems are mainly numerical, reflecting the bias in 
the language selection. However, Problem 5 gives some idea 
of the suitability of a language for data processing, requiring 
as It does the structuring of data and a search procedure. 


FORTRAN 


FORTRAN owes its supremacy over the early high-level 
scientific programming languages to its support from IBM. 
Once established as the language that most scientific pro- 
grammers knew and in which most scientific software was 
written, it was naturally difficult to dislodge. Although there 
are many dialects of FORTRAN, the definitive version ts 
ANSI standard FORTRAN IV. 

The way in which arithmetic computation and the 
storage of values is achieved in FORTRAN is illustrated by 
the following instruction which solves Problem 1 : 


X=A+2.0*B/C 


The effect of this instruction is to cause the expression to 
the right of the equals sign to be evaluated, and to assign the 
resulting value to the variable X. In the expression, the multi- 
plication must be indicated explicitly (by the star). Since the 
variables A, B and C are, by implication, real valued, the two 
is written as the real number 2.0 rather than as the integer 2 
to avoid mixed-mode arithmetic. FORTRAN automatically 
performs arithmetic operations in the correct order, so that, 
for instance, multiplications are performed before additions. 
Brackets can be used to change this order in exactly the same 
way as in algebraic formulae. Thus the effect of the program 
segment 


A=6.0 
B=5.0 
C=40 
X=A+2.0*B/C 


is that the value 8.5 is assigned to X. 
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Problem 2 is solved quite simply in FORTRAN which 
Dossesses a range of standard functions broadly comparable 
to that of a scientific calculator. The solution is 


X = SQRT (ALOG (SIN (A))) 


The value of A ts treated as a number of radians by the sine 
Function, 

Input and output are achieved with READ and 
WRITE instructions, thus a program segment to read a num- 
ber from an input device and to write it to an output device 
immediately ts : 


READ (1, 100) A 
100 FORMAT (F10.3) 
WRITE (2,101) A 
101. FORMAT (F11.3) 


In each READ or WRITE instruction, the key word is 
followed by a pair of numbers in brackets. The first number 
is a device number, so that in this example 1 is the number 
of an input device — a card reader, say — and 2 is an output 
device number — of a line printer, perhaps, The second 
number gives the label of the associated format statement 
which every input/output instruction must have. The nece- 
ssity of formats can be aggravating, but it gives the pro- 
grammers complete control over the layout of his input and 
output. In the example, the value of A is specified as a 
floating point value (F), punched in the first 10 columns of 
a card and having 3 figures after the decimal point. The 
output format similarly specifies the way in which the line 
printer should print the value of A. 

Conditional instructions have the form : 

IF (condition) instruction 
The condition involves the comparison of two values, and 
thefollowing instruction is executed only if the condition 
is true. Otherwise control passes to the next instruction. 
A typical conditional instruction ts 

IF (A.EQ,6.5) X=A+B 
and when this instruction is executed the sum of A and B 
Is assigned to X only if the most recent value assigned to A 
is 6.2: 

Repetition is achieved with a DO loop. This facility 
gives the automatic repetition of all the instructions between 
a DO and its matching CONTINUE statement as often as 
indicated, Thus Problem 3 Is solved by 


DO 50 1 =1,11 

J=14+9 

WRITE (2,100) J 
100 FORMAT (13) 
50 CONTINUE 


The number following DO is the label of the matching 
CONTINUE. The variable | is the loop counter. It counts 
the repetitions, and here repetition starts with | set to one 
and continues while | increases by one until it reaches 11. 

FORTRAN supports both functions and subroutines. 
The function sub-program computes a single value and 
returns it to the main program. A subroutine can return 
multiple values besides being executed for its side effects. 

The only data structure available in FORTRAN is 
the array. The declaration statement 


DIMENSION A(S50) 


reserves storage space for a one dimensional array, A, with 
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elements A(1) to A(50), each of which can be manipulated | 


in exactly the same way as an ordinary variable. A program 
for Problem 4 that deals with a set of 10 numbers is : 


DIMENSION A(10) 
READ (1,100) A(1) 
FORMAT (F10.2) 
AMAX = A(1) 

DO 1S [=19 
[ats 

READ (1,100) A(J) 
IF (A(J).GT.AMAX) AMAX = A(]J) 
CONTINUE 

WRITE (2,101) AMAX 
101. FORMAT (F11.2) 


After execution of this segment the 10 numbers are stored 
in the array, A, and AMAX has been assigned the value of 
the largest. 


100 


15 


one presented in the section on BASIC, 


BASIC 





BASIC was devised at Dartmouth College in the USA as a | 


high-level language that would be easy to learn and to teach, 
Its recent rapid increase in popularity has stemmed from the 


speed with which it can be learnt and from its ready avail- | 
ability on microcomputers. It is the language that is available 


on the Commodore PET and the APPLE. Although there is a 
standard version of BASIC, so many variations and exten- 


sions are currently available, including extensions for text | 
processing or real-time applications, that the standard has | 


little meaning. 

Instructions for computation and storage are almost 
identical to those in FORTRAN. The BASIC for Problem 1 
is 


LET X=At2*B/C 
The LET ts usually dropped. The instruction for Problem 2 is 
X = SQR(LOG (SIN (A))) 
A number can be input and immediately output b. 


10 INPUT A 
20 PRINT A 


The input instruction is interactive, and when executed | 
causes the machine to wait until an input is entered from the | 


keyboard. In BASIC programs, every instruction has a line 
number. Before executing a program BASIC uses the line 
numbers to sort the instructions into order. There is also a 
READ instruction that reads from DATA statements inclu- 
ded in the same program. 

Conditional instructions have the form 

IF condition THEN instruction 

for example 


IF A>6.5 THEN X =A +B 
Their execution is similar to that of conditionals in FOR— 
TRAN. 


For repetition, the key words to start and end a | 


loop are FOR and NEXT. A program for Problem 3 is 


LANGUAGE SURVEY 


The handling of strings and characters in FORTRAN | 
is somewhat limited, so a solution to Problem 5 is not presen- | 
ted. However, some dialects permit a solution similar to the | 
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10 FORI=10TO 20 
20 PRINT | 
30 NEXT | 


Arrays are supported by BASIC, although the declaration 
DIM A(20) 

reserves space for the one-dimensional array with elements 

A(0) to A(20). A program for Problem 4 that deals with a 

set of 10 numbers is : 


10 DIM A(10) 

20 INPUT A(1) 

30 AM=A(1) 

40 FORI1=27T010 

50 INPUT A(I) 

60 IF A(l) > AM THEN AM = A(I) 
70 NEXT I 

80 PRINT AM 


BASIC provides facilities for handling strings. A variable 
whose name ends in $ can have a character string assigned 
to it. This transparent, but not very efficient, program 
provides a solution to Problem 5 for a vocabulary of 21 
words : 


10 DIM E$(20), F$(20) 

20 E$(0) = “HOUSE” 

30 F$(0) = “MAISON” 

40 E$(1) = “CHAIR” 

50 F$(1) = “CHAISE” 

etc. 
200 INPUT “ENTER ENGLISH WORD”, A$ 
210 B=0 
220 FOR1I=0TO 20 
230 IF A$=E$(I) THEN PRINT F$(1) 
240 IF A$=ES$(I) THEN B= 1 
250 NEXT | 
260 IF B=0 THEN PRINT A$; “NOT IN 
VOCABULARY” 

270 GOTO 200 


ALGOL 


ALGOL 60 is formally defined in a report dated 1960, and 
although it is a more rational language than FORTRAN, it 
has never managed to dent the popularity of the latter to any 
marked degree. 

Its computation and assignment instructions are 
typified by the instruction 





x:=a+2.0*b/c 


The avoidance of a simple equals sign reminds the program- 
mer of the assignment required by this instruction. 

Input/output is the one language feature not defined 
in the ALGOL 60 report, so that it varies from implement- 
ation to implementation. A value is read and printed out in 
ICL ALGOL 60 by 


a:= read ; print (a,3,2) 


The semicolon acts as an instruction separator. The print 
statement delivers the value of a with three places before the 
decimal point and two after it. 
A typical conditional instruction is 
ifa > 6.5 then x:=a+b else x:=a —b 
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The repetition facilities can be illustrated by the following 
program for Problem 3. 


for I:= 10 step 1 until 20 do 
begin print (i, 2,0) end 


Both conditional and repetition instructions are quite expli- 
cit. 

Arrays are supported, and their use is illustrated by 
the following program for Problem 4. 


a(1) := read ; amax := a(1); 
for i:= 2 step 1 until 10 do 


begin a(i):= read; if a(i) > amax then amax:= a(i) end; 


print (amax, 3, 3) 


All variables must be declared before they are used in 
ALGOL programs. 

The sub-program in ALGOL in the procedure. 
Unlike FORTRAN and BASIC, ALGOL supports recursion, 
that is, sub-programs may call themselves. 


COBOL 


The pre-eminence of COBOL for business data processing 
stems from the US Government policy that required the 
provision of a COBOL compiler with any computer bought 
using their funding. As a commercial language, COBOL 
emphasises the handling of alphanumeric data and files, 
so that tasks such as reading and updating file records and 
automatic form filling can be accomplished. 

The language is intended to be readable, having 
instructions such as 

MOVE X TOY 
that cause single values or complete structures to be moved. 
Only simple arithmetic facilities are required; a typical 
instruction Is 
ADD BALANCE TO OLDTOTAL GIVING NEWTOTAL. 

Problem 1 can be solved by 


DIVIDE C INTO B. 
MULTIPLY 2 BY -8. 
ADD B TOAGIVING X, 


Here, the programmer must order the arithmetic operations. 
An alternative solution is 


COMPUTE X=A+2*B/C 


COBOL does not possess, or need, facilities to solve problems 
like Problem 2. It has READ and WRITE instructions for 
input and output, and conditional instructions such as 


'F ORDER IS GREATER THAN 100 
MULTIPLY DISCOUNT BY PRICE. 


COBOL programs contain separate data divisions and proce- 
dure divisions. A file called CARDS with records called REC 
each of which consists of a single number, QUANTITY, of 
up to four digits can be declared in the data division by 
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FD CARDS The computation and assignment instructions are 
DATA RECORD IS REC. similar to those of ALGOL 60, Repetition and output are 
OT REC. illustrated by this solution to Problem 3 : 


02 QUANTITY PICTURE 9999. 
var n: integer ; n:= 10; 
Thus, each record in the file contains a single number. The me 


largest number in the file can be found, in the procedure while n < 21 do 
division, in this way : begin writeln (n);n:= n+ 1 end 
MOVE ZEROS TO A. 
READ—IN This solution to Problem 4 finds the largest of a set of 
READ CARDS AT END GO TO LABEL. positive numbers, the end of which is indicated by a negative 
IF QUANTITY IS GREATER THAN A number : 
MOVE QUANTITY TOA. 
GO TO READ-—IN. var a,b : real ; read (b) ; a:=b; 
LABEL. a 
WRITE A repeat 


COBOL can support very rich data structures. A file suitable if b >a then a:= b ; read (b) 
for Problem 5, called WORDS, with records, TRANS, that untilb <0 ; 
have sub-fields called ENGLISH and FRENCH each con- eae 


sisting of is alphabetic characters is established by writein (a) 
FD WORDS 
DATA RECORD IS TRANS. 
01 TRANS. 


02 ENGLISH PICTURE A(15). 
02 FRENCH PICTURE A(15). 


A translation program then has the form 


START. 
READ WORDS AT END GOTO FINISH. 
IF ENGLISH IS EQUAL TO “CHAIR” 
WRITE FRENCH. 
GO TO START. 

FINISH. 


PLI 


The facilities possessed by PL/1 include a combination of 
those of FORTRAN and COBOL. As a general purpose 
language it is very complicated, and has not achieved its 
expected popularity. The slowness of its early implementa- 
tions was a factor contributing to his. ALGOL 68, also a 
general purpose language, was adopted as a teaching lan- — 
guage by many Computer Science departments because 
of the attractiveness of unified design based on a small 
number otf independent concepts. However, PASCAL has 
tended to supersede it. The language itself is extensible in 
the sense that new features, such as operators and variable 
types can be defined and declared to suit the programmer. 
Implementation of the language in an entirely satisfactory 
manner has proved difficult. 


Pascal 


Pascal is descended from the ALGOLs. It was designed as a 
teaching language to demonstrate programming as a system- 
atic discipline. It was also intended that it should be possible 
to implement the language compactly and efficiently. PAS— 


CAL appears likely to take over from BASIC as the most (cHESS NACHINE CONGRESS ) 


popular high-level language for microcomputers. 









Hes 
TE ar 





COMPUTING TODAY APRIL 1980 75 





LANGUAGE SURVEY 


Pascal provides all the control features necessary for struc- 
tured programming. Arrays and complex data structures are 
also supported. A data structure suitable for Problem 5 can 
be declared in this way : 


—_—e 


end; 


var first : wordpair ; 


= (¢€¢ 


first. english := ‘“‘chair’”’ ; 
first. french := “‘chaise”’ 


An array of variables of type wordpair can be declared, and 
then a solution to Problem S ts straightforward. 


LISP 


LISP is a list processing language. The list is a useful repre- 
sentation in a variety of applications. For example, character 
strings may be regarded as lists of characters, and text as 
lists of the obstacles to its movement, it can determine 
whether a move it proposes to make is obstructed by scan- 
ning this list. 

LISP is a functional language. Every instruction 
consists of a function and its arguments, and is executed by 
evaluating the arguments, applying the function to them and 
returning the resulting function value. Assignment is achieved 
by 

(SETQ A 5) 
which sets A to 5. Then 
(PLUS A 6) 


returns the value 11, because the arguments of PLUS are 
evaluated to 5 and 6, and applying the function PLUS to 
them gives 11. It should be noted that LISP programs are 
lists — the previous one is the list of the three elements 
PLUS, A and 6. Since programs and data have the same 
structure (both are lists) it is possible to write programs that 
compute other programs. 
Problem 1 is solved in LISP by 


(PLUS A (QUOTIENT (TIMES 2 B) C)) 


The programmer must put the arithmetic operations in the 
correct order. 

More important than the arithmetic functions are the 
LISP functions for processing lists. These include CAR and 
CDR. After the assignment 


(SETQ L ‘(A B C)) 
which assigns the three-element list (A BoC) to L, the 
instruction 


(CAR L) 
returns A, the first element of the list, while 
(CDR L) 
returns (B C), the list with its first element deleted. 


A suitable data structure for Problem 5 is the list 


((CHAIR CHAISE) (HOUSE MAISON) (HORSE CHEVAL)) 
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if this list is assigned to L, then translation is achieved, 
essentially, by printing (CDR (CAR L)) when a match is 
found to (CAR (CAR L)), 


Summary 

Descriptions of a number of programming languages have 
been provided in this article. Even if your favourite language 
is not covered, it is undeniable that the languages mentioned 
here are popular. Merely to cover FORTRAN and COBOL 
would ensure that the languages in which the majority of 
programs are written are covered. As to the future, it is 
certain that new languages will be designed. Perhaps an ideal 
language that is all things to all men will emerge — could it 
be ADA? 


Further Reading 
Two books on programming languages each of which inc- 
ludes further references to individual languages are : 


‘An introduction to the study of programming languages’, 
D.W. Barron, Cambridge University Press, 1977. 


‘A comparative study of programming languages’, B. Higman, 
Macdonald and Jane’s, 1967. 
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‘TRITON 


COMPUTER 


PRACTICAL COMPUTING REVIEW DEC. 79. 


SYSTEM. 


Designed for ease of construction and flexibility. 
Kits come complete and all components and 
software are available separately. UK designed 
and supported. Fully documented hardware and 
software and a totally flexible approach to system 


building. Powerful 
monitars 


Firmware is Eprom based and upgrading from 
one level to the next is easy. 


and easy 
a range of 


to use system 
languages available. 


@®15.2 with 1.5k monitor 2.5k basic £294.00 
17.2 with 2k mon 8k extended basic £409.00 
@18.2 4k ed/mon 20k res pascal £611.00 
®L9.2 CP/M disc based system P.A.O. 
@®8k ram card kit (21141) £97.00 
®8k eprom cards (EXCL 8 x 2708) £31.00 
®Motherboard expansion 8 slot - £50.000 
®Trap-res assm/edit, etc. (8 x 2708) £80.00 
®Transam BD80 bi-dir printer £595.00 
@®TVM 10 video monitor 9” £79.00 
®Eprom prog (2708) kit £29.50 


SEND FOR OUR CATALOGUE FOR FULL 


DETAILS OF TRITON FEATURES! 


FULL RANGE OF MICRO SUPPORT fata INSTOCK 


SA74L500N SA74L554N SNT4LS136N SNT4L51954N B85 SNTALSI75N 72.55 SUPPORT RAMS 
SNT4LS01N = SAT4L5554 + SNT4L51998 He SNT4LS196N 120 SANT4L5376N 755 6Ft 220062101 22 
SNT4L502N 26 SN74L553N 150 SN74L5145N 1.20 SNT4L5157N 1.20 SNT4LS377N 255 PTE 280 6210214 1.20 
SNT4L503N 78 SN74i573N 3h SNT4L5048N 1.75 SNTALS721N 125 SNTALS952N 135 B22 28000 (2111 253 
SNT4L5904N 276 SNT4L574N 40) «SNT4LS151N 85 SNT4L5740N 2-70 SNTALS359N 150) 2e59°FR) 1000 27112 746 
SNT4i505N 26 SNT4\57SN #8 SNT4L51539N 60 SNT4LS741N 1.90 SNT4L5965N 65 22k 420 8810 1.00 
SNT4L508N 70 SNT4L57BN 35 SNT4LS154N 10 SNT4L5747N 1590 SNT4L5368645 85 &T?B 1.75 8154 11.50 
SHT4L509N 22 SNT4LSTBN 95 SNP4LS155N 125 SNT4L5249N 195 SNT4LS967H 8698S) |6(OATIE 1.90 714.450 6.60 
SNT4L510N 18 SANT4L583AN 1.15 SNT4LS156N 125 SNT4L5744N 210 SNT4LSRBBN BS 8 657? 875 21141-2750 7.60 
SNT4i5(1N 28 SNT4L585N 1.10 SNT4L5157N 80 SNT4L5745N 3.80 SNTALS373N 1.75 875 600 7409570 11.00 
SNT4iS17N 25 SNT4L5B6N 40 SNTALS1S8N 99 SNT4LS747N 1275 SNT4LS974N 1.70 8753 11.00 74C971 11.00 
SNT4L519N $5 SNT4L590N 65 SANT4LS5160N 1.15 SNT4i5745N 195 SANT4LS375N 72 8755 6.00 f4c975) =6(11.00 
SNT4i514N 89 SNT4L591N 89 SNTMLSTBIN 1.15 SNT4L57249N 1.30 SNT4LS37IN 1.75 8257 £11.00 4077 §.00 
SNT4U515N 25 SNT4LS92N 90 SN74iS1B2N 1.15 SNT4LS251N 145 SN74LSS7BN 1.32 8759 12.50 4044 7.00 
SN7T4LS20N 270 SNT4LS93BN 65 SN74LS163N 90 SNT4LS755N 126 SNT4LS379N 1.80 8155 1250 4045 7.00 
SNT4LS71N 26 SAN7415554N 120 SNT4LS164N 1.50 SNT4L5257N 140 SNT45381N 385 6407 §.00 4060 7.00 
SNT4L577N 26 SN74L596N 1.75 SNT4L5165N 1.70 SNT4L52755N 95 SNT4LST86N 57 BRIIP 460 2107 TAO 
SNT4LS76N 278 SNT4L5107N 39 SN74L5166N 1.75 SN74L5259N 145 SANT4L5390N 158 &#aSOF 4.60 4) 16/58 for £8.00 
SNT4LS77N 35 SNI4L5105N 39 SNT4LS16BN 195 SNT4LS750N 39 SN74,5799N 150 6AS2P B50 4118 70.00 
SNT4LS28N 36 SN74LS112N 39 SN74iS169N 195 SNT4LS261N 350 SN74LS395N 180 AYS 7376 1150 780F10 6.00 
SNT4LS90N 25 SNT4LST13N 44 SNT@LSI70N 260 SNT4LS266N 39 SN74LS396N 1.70 MCI4411 12.00 780CTC #.00 
SN7T4L592N 27 SNT4L5114N 44 SN74LS173N 2.20 SNT4LS2773N 185 SN74L5398BN 275 MS7109 1243 7ROAPIO 8 69.50 
SN7T41S33N 38 SNT4LS172N 7S SNT4LS174N 1.15 SNT4L52779N 79 SNTELSIGON 180 MSTI60 10.00 7AOACTC 9.50 
SNT4L537N 78 SNTALSI739N 80 SNT4LSI75N 105 SNT4LS760N 1.75 SNT4L5474N 250 M5715) 10.00 EPROMS 
SNT4LS38N 29 SNT4L5124N 1.50 SN74LS1B1N 2.75 SNTALS2B9N 180 SN74,5845N 125 TMS6011 6.00 1707 6.00 
SN74L540N 25 SNT4L5175N 65 SNT4LS190N 1.75 SNT4LS290N 180 SN74L5447N 125 @81L595 1.80 65704 5.00 
SN74i542N .79 SNT4L5126N 65 SNT4LS191N 1.75 SNT4L52793N 180 SN74LS450N 195 BILS96 1.80 2708 #.00 
SNT4L547N 985 SNTALSI32N 75 SNT4L51927N 15 SNTSLS295AN220 SNT4L5688N 95 &BILSST 1.80 7516 75.00 
SNT4L548N 88 SNT4LS139N 39 SNT4LS199N 1.75 SNTALS798N 220 SNT4LS6B9N 95 &ILSIB 180 7532 50.00 
SNTalS49N 109 SNT4L5136N 80 SN74L51945N189 SNT4L53274N 180 SNT4LSATON 2.70 


DPS.1 MAINFRAME — PASCAL SYSTEM 


$100 BOARDS 








‘COM PONENTS AND SYSTEMS FROM TRANSAM COMPUTERS 


TRITON IS IMPRESSIVE! | 





CP/M AVAILABLE NOW FOR | 
TRITON 
Disc operating system complete with taxt aditor, | 
assembler, debugger. system utilities and complete file 
management. Makes Triton fully CP/M compatible and | 
able to run CP/M based softwares, Triton will support up to 
four 5} or 8" drives single or double dansity full CP/M 
| software user group facilities available. SAE for details. 


| CP/M Disk plus manuals (6) 


£75.00 





a ee eee 

DISK DRIVES & POWER SUPPLIES | 
SA400 52° drive £205.00 
SA800 8" drive £380.00 
Power one quality power supplies 
CP249 1 5 PSU £33.00 
CP323 2 - PSU £60.00 
CP205 1 7 PSU £56.00 | 
CP206 2 -8" PSU £76.00 | 





SHUGART 
| 


TCL PASCAL — CP/M compatible 


A standard Pascal compiler available on a resident (20k) 
Eprom based configuration® or available to run under 
CP/M on 8" dise plus documentation. CP/M version 










8k Static RAM board (450ns) | 
ITHACA £99. ) — 
$100 to IEEE spec | Bk Static RAM board (250ns) | | INSULATIONPIERCING 35,70 «80 
PASCAL/Z build ftosco | | 28wavolug 270 40/80 5.00 
Pp i ZB0 cpu board (2MHz) = £108.00 ipl fsa . 
ee hte daniel nersanel 280 cpu board (4MHrz) £123.00 | 24 way plug 3.30 8643/86 5.50 
=e a, Micro Development 2708/27 16 EPROM board £57.00 | SO way plug 460 50/100 5.80 
—_—_— Pal system. IEE-S100 Prototype board (bare board) | | 2! way sk 340 GOLD .156 PITCH 
= = bus system using as oe Firat fart 7 612 125 
—_— = i Vv displ | 34 ways W 
(os = DPS1 main-frame. rg one lla | 30wayskt 6.00 i + ure 
— — Supports Ke, Disc controller board £131.25 EDGE CONN PCR 16/30 730 
— ASSEMBLE/?2 and K? disc operating system £45.00 GOLD 1” PITCH 18/36 240 
iii Pea, PASCAL/? on 8" disc ASSEMBLE/Z Macro Assm 19/48 320 2/44 2.65 
Send 30p for our Complete system ; fore | | 25/50 360 78/56 330 4 
ITHACA catalogue £2910.00 PASCAL/Z compiler 28/56 390 3672 3.90 
as 


WE STOCK THE FULL RANGE OF S100 CARDS AND ACCESSORIES 


ee tee 


VISIT OUR SHOWROOM 


WE ALSO STOCK:- A comprehensive range of books and 
magazines, VERO products including $100 and Eurocard 
and Wire Wrap equipment, ‘Weller soldering equipment, 
Ribbon Cables, tools, tapes, diskettes, connectors and OK 


Tool range. 





Systems continuously on display in our showroom. 





CRYSTALS 
100k 

200k 

1MHr 
1008: 


9.50 
6.33 
24.00 
8.00 
15.00 
12.95 
8.00 
10.00 
13.95 


FRISBSO) 
BOe0 
608 
ZO 
ZaQA 
BORSA 
6502 
SCMP 11 
6807 


(H4Ade 
iMHr 
245th 
32) Gk 
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Pee 


of EF an? 
TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1 


16k Static RAM 


Exclude VAT & P/P 

WAT 15% FP & FP. 4d0p on small orders 
For lavas items please Tel 

Telephone credit card orders 
accepted subject to £5 min 

RAPIO MAIL ORDER SERVICE 





£235.00 
275.00 


a ALL PRICES > i cates ORE SEI 








£90.00. 
*P.0.A. 
TCL Pascal Manual and specification £6.50 
h 
‘DILPLUG SOCKETS & SWITCHES | 
| Wo WRAP SKTS OW SETS DIL PLUGS DIL SWITCHES 
aol 020 ADIL o.18 140i 060 4Dil 1.20 
1401 0.35 1401 0.15 160i 0.65 DIL 1.75 
16D 0a? TEDIL o.17 SCOTCHELEX ADM 1.80 
VaDIL 0.60 VADIL 24 14011 130 lGewiZiF* 4.95 
24DiL 0.52 ZODIL O27 VEDIL 150 D4eF" 6.20 
tah 0.74 74010 aa 2401 7.80 
| THM 
ie = STL aca ZERO INSERTION FORCE 








| @ 12° 8 colour ert display 





SPEC TAL 
@ Built in 5) disk GRAPHICS 
| @® 16k extended basic in rom PACKAGE 
| @71 key kevboard — detached 
| @R5232 - 50 pin bus £565 fre 
Wi Ay 


® 8k user FM — fully expandable 


Se 


















Plus 
WAT 


5100 DISC G CONTROLLER __ £195 
DOUBLE DENSI Ly 


As used on Triton, Fully Bult 
will drive 8. 8° or 8. 54 


| ‘COMPUCOLOR Ii —FULL COLOUR 
| 


Onyves 


Single or double sensity. Works 
with all Shugart compatible 

drives. Uses the 1791 chip 

PU independent 


oe 


en board crystal 





64 way ON female 


EEE =e 


CATALOGUE 







NEV A4 SIZED 
ONLY 40p & 5.4. 


9.30-5. 30 Mon-Fri 


are Aye _ 


1.30-2 30 closed lunch 
| 930-5.00 Sat 
| Thursday half da, 1 30 
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Tal: 01-402 8137 Telex: 444898 
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CT Software is a unique service that we offer to our 
readers. Each program comes on a high quality tape 


packaged with full documentation. 


Read down the list of titles—you’ll find a few 
suprises and some things for which you have offered 
sacrifices on a stone at dawn before now. All are 
checked and fully quaranteed, any complaints and 


we'll replace by return of post. 


We think this is a revolution in reader service 


SOFTWARE 


and one that will change the way you use your 


computer. So why not try us out ? 


All orders and enquiries to:— CT software, 


4 Morgan Street, 
London E3 SAB. 


TRS 80 
Level 1 


BUSINESS PACKAGE | Keep the books fora 
small business with your TRS-80 Level | 4K. 
The six programs included are: 

General Information — The instructions 
for using the package. 

Fixed Asset Control — This will give you a 
list of your fixed assets and term deprecia- 
tion. 

Detail Input — This program lets you 
create and record your general ledger on tape 
for fast access. 

Month and Year to Date Merge — This 
program will take your monthly ledger data 
and give you a year to date ledger. 

Profit and Loss — With this program you 
can quickly get trial balance and profit and 
loss statements. 

Year End Balance — This program will 
combine al! your data from the profit and loss 
statements into a year end balance sheet. 

With this package, you can make your TRS- 
80 a working partner. 

Order Code. 0017R 

PERSONAL FINANCE I Let your TRS-80 
handle all the tedious details the next time 
you figure your finances: 

Personal Finance | — With this program 
you can control your incoming and outgoing 
expenses. 

Checkbook — Your TRS-80 can balance 
your checkbook and keep a detailed list of 
expenses for tax time. 


This handy financial control package for the 
home requires ‘only a TRS-80 Level | 4K. 
Order No. 0027R 5.75. 


Level 1&2 


AIR FLIGHT SIMULATION Turn your TRS- 
80 into an airplane. You can practice takeoffs 
and landings wiht the benefit of full instru- 
mentation. This one-player simulation re- 
quires a TRS-80 Level | 4K, Level II 16K. 
Order No, 0002R 

SPACE TREK II rFrotect the quadrant from 
the invading Klingon warships. The Enterprise 
is equipped with phasers, photon torpedoes, 
impulse power, and warp drive. It’s you alone 
and your TRS-80 Level | 4K, Level Il 16K 
against the enemy. Order No. 0002R 

SANTA PARAVIA AND FIUMACCIO Be- 
come the ruler of a medieval city-state as you 
struggle to create a kingdom. Up to six play- 
ers can compete to see who will become the 
King or Queen first. This program requires a 
16K TRS-80 Level | & Il. Order No. 0043R 


ELECTRONICS I This package wil! not only 
calculate the component values for you, but 
will also draw a schematic diagram, too. 
You'll need a TRS-8O Level | 4K, Level II 
16K to use: 

Tuned Circuits and Coil Winding — 
Design tuned circuits without resorting to 
cumbersome tables and calculations. 

555 Timer Circuits — Quickly design 
astable or monostable timing circuits using 
this popular IC. 

LM 381 Preamp Design — Design IC pre- 


NY SOFTWARE ° 








All programs except 0013R are £6.75. 


amps with this low-noise integrated circuit. 
This package will reduce your designing time 
and let you build those circuits fast. Order 
No. 0OO8R 

HAM PACKAGE I This versatile package lets 
you solve many of the commonly encounter- 
ed problems in electtronics design. With your 
Level | 4K or Level 1! 16K TRS-80, you have 
a choice of: 

Basic Electronics with Voltage Divider — 
Solve problems involving Ohm's Law, voltage 
dividers, and RC time constants. 

Dipole and Yagi Antennas — Design 
antennas easily, without tedious calculations. 
This is the perfect package for any ham or 
technician. Order No. OOO7R 


Level 2 


TRS-80 UTILITY | Ever wonder how some 
programmers give their programs that pro- 
fessional look? Instant Software has the 
answer with the TRS-80 Utility | package. 
Included are: 

RENUM — Now you can easily renumber 
any Level !I program to make room for modi- 
fication, or to clean up the listing. 

DUPLIK — This program will let you 
duplicate any BASIC, assembler, or machine- 
language program, verify the data, merge two 
Or more programs into one data block, and 
even copy Level | programs on a Level II 
machine. For TRS-80 Level I! 16K. Order 
No. 0081R 
TRS-80 UTILITY 2 Let Instant Software 
change the drudgery of editing your programs 


[| ieee ——— “te IIE Y* AOE SY MAAS Wie ena GIL 7 TEM 
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into a quick, easy job. Included in this pack- 
age are: , 

CFETCH — Search through any Level Il 
program tape and get the file names for all 
the programs. You can also merge BASIC 
programs, with consecutive line numbers, into 
one program. 

CWRITE — Combine subroutines, that 
work in different memory locations into one 
program, This works with BASIC or machine- 
language programs and gives you a general 
checksum. 

This package is just the thing for your TRS- 
80 Level 11 16K. Order No. OO76R 

SPACE TREK IV Trade or wage war on a 
planetary scale. This package includes: 

Stellar Wars — Engage and destroy Tie 
fighters in your attack on the Death Star. For 
one player. 

Population Simulation — A _ two-player 
game where you contro! the economy of two 
neighbouring planets. 

You decide, guns or butter, with your TRS-80 
Level 1! 16K. Order No. 0034K 

RAMROM PATROL/TIE FIGH1I ER/KLING- 
ON CAPTURE Buck Rogers never had it so 
good. Engage in extraterrestrial warfare with: 

Ramrom Patrol — Destroy the Ramron 
ships before they capture you. 

Tie Fighter — Destroy the enemey Tie 
fighters and become a hero of the rebellion. 

Klingon Capture — You must capture the 
Klingon ship intact. It’s you and your TRS-80 
Level |] 16K battling across the galaxy. Order 
No. 0028R 
CARDS This one-player package will let you 
play cards with your TRS-80 — talk about a 
poker face! 

Draw and Stud Poker — These two pro- 
grams will keep your game sharp. 

No-Trump Bridge — Play this popular 
game with your computer and develop your 
strategy. 

This package’s name says it all. Requires a 
TRS-80 Level I! 16K. Order No. 0063R 


HOUSEHOLD ACCOUNTANT Let your 
TRS-80 help you out with many of your daily 
household calculations. Save time and money 
with these fine programs: 

Budget and Expense Analysis — You can 
change budgeting into a more pleasant job 
with this program, With nine sections for in- 
come and expenses and the option for one- 
and three-month review or year totals, you 
can see where your money is going. 

Life Insurance Cost Comparison — Com- 
pare the cost of various life insurance policies. 
Find out the difference in price between term 
and whole life. This program can store and 
display up to six different results. 

Datebook — Record all those important 
dates in your life for fast, easy access. The 
program has all major holidays already inclu- 
ded. 

All you need is TRS-8O Level I! 16K. Order 
No. 0069R 

FINANCIAL ASSISTANT Compute the fig- 
ures for a wide variety of business needs. 
Included are: ; 

Depreciation — This program lets you 
figure depreciation on equipment in five 
different ways. 

Loan Amorthation Schedule — Merely 
enter a few essential factors, and your TRS-80 
will display a complete breakdown of all! costs 
and schedules of payment for any loan. 

Financier — This program performs thir- 
teen common financial calculations. Easily 
handles calculations on investments, depre- 
ciation, and loans. 

1% Forecasting — Use this simple program 
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to forecast sales, expenses, or any other histo- 
rical data series. 

All you need is a TRS-8O Level I! 16K. Order 
No. 0072R 


PET 


CASINO 1! These two programs are so good, 
you can use them to check out and debug 
your own gambling system! 

Roulette — Pick your number and place 
your bet with the computer version of this 
casino game. For one player. 

Blackjack — Try out this version of the 
popular card game before you go out and risk 
your money on your own “‘surefire” system. 
For one player. 

This package requires a PET with 8K. Order 
No. 0014P 

CASINO Il This craps program is so good, it’s 
the next best thing to being in Las Vegas or 
Atlantic City. It will not only play the game 
with you, but also will teach you how to play 
the odds and make the best bets. A one player 
game, it requires a PET 8K. Order No. 0015P 


CHECKERS/BACCARAT Play two old fav- 
ourites with your PET. 

Checkers — Let your PET be your ever- 
ready opponent in this computer-based check- 
ers program. 

Baccarat — You have both Casino- and 
Blackjack-style games in this realistic pro- 
gram. 

Your PET with 8K will offer challenging play 
anytime you want. Order No. 0022P 

MIMIC Test your memory and reflexes with 
the five different versions of this game. You 
must match the sequence and location of sig- 
nals displayed by your PET. This one-player 
program includes optional sound effects with 
the PET 8K. Order No. 0039P . 

TREK-X Command the Enterprise as you 
scour the quadrant for enemy warships. This 
package not only has superb graphics, but also 
includes programming for optional sound 
effects. A one-player game for the PET 8K. 
Order No. 0032P 

TURF AND TARGET Whether on the field 
or in the air, you'll have fun with Turf and 
Target package. Included are: 

Quarterback — You're the quarterback as 
you try to get the pigskin over the goal line. 
You can pass, punt, hand off, and see the re- 
sults of your play using the PET’s superb 
graphics. 

Soccer I] — Play the fast-action game of 
soccer with four playing options. The com- 
puter can play itself, play a single player, two 
players with computer assistance, and two 
players without help. 

Shoot — You're the hunter as you try to 
shoot the bird out of the air. The PET will 


keep score. 

Target — Use the numeric keypad to 
shoot your puck into the hom position as fast 
as you Can. 


To run and score al! you'll need is a PET with 
8K. Order No. 0097P . 

ARCADE | This package combines an excit- 
ing outdoors sport with one of America’s 
most popular indoor sports: 

Kite Fight — It's a national sport in India. 
After you and a friend have spent several 
hours manoeuvering your kites across the 
screen of your PET, you'll know why! 

Pinball — By far the finest use of the 
PET’s exceptional graphics capabilities we've 





ever seen, and a heck of a lot of fun to play to 
boot. 

Requires an 8K PET. Order No. 0074P 
ARCADE Il One challenging memory game 
and two fast-paced action games make this 
one package the whole family will enjoy for 
some time to come. Package includes: 

UFO — Catch the elusive UFO before it 
hits the ground! 

Hit — Better than a skeet shoot. The tar- 
get remains stationary, but you're moving all 
over the place. 

Blockade — A two-player game that com- 
bines strategy and fast reflexes. 

Requires 8K PET. Order No. 0045P 
DUNGEON OF DEATH Battle evil demions, 
cast magic spells, and accumulate great wealth 
as you search for the Holy Grail. You'll have 
to descend into the Dungeon of Death and 
grope through the suffocating darkness. If 
you survive, glory and treasure are yours. For 
the PET 8K. Order No. 0064P 


Apple 


MATH TUTOR | Parents, teachers, students, 
now you can turn your Apple computer into 
a mathematics tutor. Your children or stu- 
dents can begin to enjoy their math lessons 
with these programs: 

Hanging — Perfect your skill with decimal 
numbers while you try to cheat the hangman. 

Spellbinder — Cast spells against a compe- 
ting magician as you practice working with 
fractions. 

Whole Space — While you exercise your 
skill at using whole numbers your ship attacks 
the enemy planet and destroys alien space- 
craft. 

All programs have varying levels of difficulty. 
All you need is Applesoft Il with your Apple 
1! 24K. Order No. OO73A 


MATH TUTOR II Your Apple computer can 
go beyond game playing and become a mathe- 
matics tutor for your children. Using the tech- 
nique of immediate positive reinforcement, 
you can make math fun with: 

Car Jump — Reinforce the concept of 
calculating area while having fun making your 
car jump over the ramps. 

Robot Duel — Practice figuring volumes 
of various containers while your robot fights 
against the computer's mechanical man. 

Sub Attack — Take the mystery out of 
working with percentages as your submarine 
sneaks into the harbor and destroys the 
enemy fleet. 

All you need is Applesoft || with your Apple 
I! and 20K. Order No. 0098A 

GOLF Without leaving the comfort of your 
chair, you can enjoy a computerized 18 holes 
of golf with a complete choice of clubs and 
shooting angles. You need never cancel this 
game because of rain. One or two players can 
enjoy this game on the Apple with Applesoft 
I! and 20K. Order No. 0018A . 
BOWLING/TRILOGY Enjoy two of Ameri- 
ca’s favorite games transformed into programs 
for your Apple: 

Bowling — Up to four players can bowl 
while the Apple sets up the pins and keeps 
score. Requires Applesoft I. 

Trilogy — This program can be anything 
from a simple game of tic-tac-toe to an exer- 
cise in deductive logic. For one player. 

This fun-filled package requires an Apple with 
20K. Order No. 0040A 
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ees MINI-ADS 3. 


CLASSIFIED INFORMATION 


Semi-Display:— 
1- 3 insertions — £5.00 per single column 
centimetre 
4-11 insertions — £4.50 per s.c.c. 
12 insertions — £4.00 per s.c.c. 


Classified :— 

19 pence per word (minimum 25 words) - 
Box number on application (Personal ads 
only) £1.00 extra to cover 5 replies. 


ALL ADVERTISEMENTS IN THIS SECTION 
MUST BE PRE-PAID 

Closing date:— 2nd Friday in month preced- 
ing publication. Advertisements are 
accepted subject to the terms and condi- 
tions printed on the advertisement rate card 
(available on request). Cheques and postal 
orders should be crossed and made payable 
to ‘Computing Today’. 


CLASSIFIED ADS, COMPUTING TODAY, 
145 CHARING CROSS ROAD, LONDON 
WC2H OEE (Tel. 01-437 1002) 


J. MORRISON (MICROS) 


®4K BASIC for 6800 systems, powerful arithmetic 9 
digit exp. £ 99 

Data/Listing . 

Eprom £40.00 
@STANDARD ASSEMBLER approx 24K supports 
FCB, FCC, ORG, EQU, RMB. All motorola mnemo- 
nics. Data/Listing £7.50 
@6800 TRACER displays CC, AB, INDX, SP, Address, 
Data. Data/1K Listing £3.50 
@LIFE. The Game. Fantastic display manual or auto 
mode, generation, population counters. Requires 
2K Ram. 1K memory mapped VDU. 

Data/Listing £3.50 
Other games from £1.00 S.A.E. Lists. 


All prices inclusive. 17 Summersel! 


Bentons Rise 
Tel. 01 761 1186 London S.E.27. 


COMPUKIT UK101 SOFTWARE — 
ON TAPE 


Planet Landing — Land on any one of 20 planets, 

£6.00 — Gambling Pac | — Crap’s and Fruit 

Machine, £5.00 — War Pac | — Artillery and 

Submarine, £5.00. Includes P & P. Send 
cheque/P.O. to: 


J. MORTIMER, 
52 Desmond Drive, Norwich. 
M/order only. 
We also buy superior quality software. 


INTENSIVE WEEKEND 
COURSES IN 


BASIC. 


including hands-on mini com- 
puter operation. 


This short intensive course is intended to 
instruct from minimal knowledge to an 
operational capability of computer pro- 
gramming in BASIC high level language. 
The course is fully residential from Friday 
evening to Sunday afternoon. 

Option of non-residential weekend, week- 
day evening and weekday courses avail- 
able if required. 


For further details of dates available. 


fees, etc. Phone (0401) 43139, or write to:| 


oe eS SS, 
CLEVELAND BUSINESS SERVICES 
Cleveland House, ROUTH 
Beverley, North Humberside 
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uHEX EPROM 
PROGRAMMERS 


426 2508/2708/2758/2516/2716 
Dual and Single supply Eproms, £95 


416 2704/2708/2716 Dual only, £65 


480 2704/2708 Kit £35. Built £40 


All programmers require only stan- 

dard power supplies. 

The 426 and 416 are cased and have 

push-button selection. 

Program any length block into the 

Eprom. 

Software included. Range covers Z80, 

8080, 6800 and 6500. State machine. 
PIO, PIA INTERFACE MODULES 

Available for Z80/8080 and 

6800/6500. 


Prices include carriage. Please add 
VAT. SAE for further product 
information. 


MICROHEX COMPUTERS 
2 Studley Rise, Trowbridge, Wilts. 


CPU EPROM RAM 


£12.50 2708 
£8.00 1702 
£8.00 2\i4 
£5.70 4116 
£6.50 21L02—4 


Add 25p P&P Orders over £15 post free. 


SCOTT SYSTEMS 


PO Box 149 Crown St. 
Aberdeen AB1 2HQ. 
Aberdeen (0224) 22172 





ZERO ONE ELECTRONICS 


Business, learning and games pro- 
grams for most popular Microcom- 
puters. Program sheets and _ aids, 
C-12 cassettes. Software and hard- 
ware design undertaken. SAE for de- 
tails to: 
36, Oaklands Avenue, Thornton Heath, 
Surrey. CR4 7PH. 


COMPUTER 
POWER 
SUPPLIES 


+5V at 5A. w/ovp 
+12V at iA 
—12V at1A 

— 5V at 500mA 


Complete unit only £36 plus £2 p.&p. 


Cheque or P.O. to: 


A. J. WHITE. 


2 Gardiner Street, 
Market Harborough, Leics. 





50Hz SUPERBOARDS 
BRITISH MODEL 
NOW FROM £150 + VAT + p.&p. 


Fully built: set up and tested 


AUTHORISED dealer back-up 





C.T.S., 1 Higher Calderbrook 
Littleborough, Lancs. 
Tei. Littleborough 79332 any time 


MK14 KEYBOARD £11 
Fits in place of original via edge connector. 
KEYSWITCHES 80p 
Transparent tops. Double and triple width 
and latching type available. 

AY3-8910 £12 
Sound generator chip, designed for com- 
puter control. Very versatile. 

REED RELAY INTERFACE £5 
4 channels driven from any output port, 
each operating two make contacts and LED 
indicator. 

SAE more details. Mai/ order only. 


LINTRONICS 


37A Chiltern Ave., Bushey, Herts. 


COLOUR MODULATOR 


Kit FOR ALL TV GRAPHICS! 

£9.95 Red, Green, Biue inputs (can be 
mixed). Available how. Nascom 

inc. UHF Colour Kit, £45.00 + VAT. Graphics 

Modulator Software 

WILLIAM STUART SYSTEMS 

Dower House, Billericay Roac. Herongate, Brent- 

wood, Essex. CM13 3SD. Tel: (0277) 810244 
Barclaycarc Access welcome 


A. S. SOFTWARE. For 8K Superboard II 
users, “PONTOON”, utilises graphics to 
the full. £5.75. Also for no extra cost 
“DIGITAL CLOCK”. Please make 
cheques/P.O.s payable to A. Staszkiew- 
icz, 75/77 Quarmby Road, Quarmby, Hud- 
dersfield, HD3 4EA. 


NEW NASCOM ASSEMBLER. Interactive 
assembly language program develop- 
ment system for NASCOM 1. Developed 
by private user. Available at nominal cost 
to good homes. Send s.a.e. for details. J. 
Kenly, 31, St Helens Road, Weymouth, 
Dorset DT4 SDY. 


AUTOMATIC MORSE CODE FROM YOUR 
KEYBOARD. Immediate output as you 
type or repeating message. Cassette fits 
any Triton, £3.00. Davidson, Littlefield, 
Hawling, Gloucestershire, GL54 5SZ. 


UFO ATTACK. The cult video game now 
available for PETS. Cassette £5 inclusive. 
Scott Computer Services. Henden Manor 
Farm, Ide Hill Sevenoaks Kent. 


SAVE WITH SUPERSOFT! No VAT or 
postage to pay. 10 Racal-Zonal C. 12s just 
£4.50 (reductions for larger quantities). 
Our free catalogue includes 37 PET 
programs from £1. SPECIAL OFFER 17 
PET games on 9 cassettes for £25 — 
normal retail £56! SUPERSOFT, 28 Bur- 
wood Avenue, Pinner. 


COMPUTING TODAY APRIL 1980 
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TRITON. cased, full board RAM. LS.1 
Basic and Monitor, £250, or will consider 
it part exchange for TRS 80, 16K, Level 2. 
Must include video’ display, tape 
recorder. Boyd, 1 Church Close, Black- 
Seat Burton-on-Trent, Staffs. DE11 


MK14 CORNER Interface Board, includes 
Flag Driven Mains Relay, LED Indicators 
for all Serial 1/O, A/D and Single Step 
Chip, Prototype Area; PCB and Circuit 
£3.95. Replace calculator display with 4” 
FND500s; PCB, Filter and Instructions 
£1.95. Ready-built Replacement Key- 
board £11. Useful notes on MK14 /5p. 
Programming sheets 95p a pad. Rayner, 
‘Kismet’, High Street, Colnbrook, Bucks. 


NASCOM | built seen working B. Bug. 
Tape Recorder various Blog ee full 
‘Documentation plus set Z80 manuals 
£110 Liverpool 051 428 3636 evenings. 


FOR SALE: MK14, Ram 1/0, Extra Ram, 
Cassette Interface, Modified keyboard, 
VDU, PSU complete all working £75 — 
Brighouse 710498. 


BAR GAIN. Challenger IP plus cassette 
recorder plus software tapes plus 
Man uals. All as new. 8K RAM, 8K Micro- 
Soft Basic. UHF or Video Output. £250 
9.9.¢ ), Ruislip 72852 after 6.30 p.m. 


ACTION PROGRAMS FOR NASCOM. 1 
(1) Dice Pontoon runs on unexpanded 
Nascom with T2/T4 or B-Bug. (2) Break- 
out runs on expanded Nascom 1 with 8k 
Tape Basic and T2/T4 or B-Bug. Above 
programs £3.50 each inclusive. I. 
Edwards, 70 Waterhouse Moor, Harlow, 
Essex. 


NEED HARD COPY? IBM GOLFBALL 
input/output writer £75. RO390 Ascii 
printer £75. 1000 Char. VDU £50. 01-778- 
3600 Evenings. 


NASCOM 1, boxed, with PSU, auto cas- 
sette, extra serial output for printer, 
masses of programs. £150 ono. Tel. 
Macclesfield (0625) 32203. 


PET 32K, £695.00, with new improved 
keyboard and complete with external 
cassette deck. Special Low Price £695.00 
including V.A.T. and free dust cover. 
Contact MICHAEL PRICE 19 Wise Grove, 
Warwick, Warwickshire. Tel. after 6pm 
0926-86-2380 will deliver. 


FASTER TYPING ON COMUKIT. Basic 
keywords in one touch. Control-l and 
INPUT appears on screen; Control-T 
equals TAB etc. £2.95 plus SAE. A. R. 
Leeder, Haileybury, Hertford SG13 7NU. 


NASCOM 1 SOUND, bring your prog- 
rams to life. Complete kit of parts for 
sound output buffer. No on-board modi- 
fications, includes “Alien attack” or 
“Parachute drop” game program listing 
with sound subroutine to add to your 
own programs. £7.00. Also available 
“Copycat” (number game), “Number 
base conversion” (programming aid), 
“Cowboy” (shooting game for systems 
with special graphics only). All fully 
commented listings, not suitable for 
nas-sys. £4.50 each, SAE further details. 
Ramon Electronics, 94 Linden Crescent, 
Folkestone, Kent. 


COMPUTING TODAY APRIL 1980 


= 


PET 2001-N 16K, plus external cassette, a 
few programmes. As new, only 3 
months old, £650 ono. Tel. 0865-820632 
Evenings. 


UK 101 SOFTWARE (ALSO SUPER- 
BOARD Il). Startrek, Spaceinvaders, etc., 
£3 each. All Software requirements con- 
sidered. UK 101 built and tested, £250 
inclusive. T. W. Software, 34 Hillier 
Close, Barnet, Herts. 


PLAY SPACE INVADERS on your NAS- 
COM. Full feature, 3K object code. Many 
options. SAE for full details. J. Atkins, 37 
Wellington Road, Maidenhead, Berks. 
Telephone 0628-35145. 





NASCOM | COMPUTER SYSTEM, with 
T2 monitor and documentation, can be 
seen working, £130 ono with P.S.U. 
Phone: Leicester 413796 after 4 p.m. 


NASCOM PROGRAMS in machine code. 
20 useful assorted programs to run 
under T2, B-Bug, T4 or Nas-sys, £3 or 
send SAE for further details. L. Sargent, 
134 Stockham Park, Wantage, Oxon. 


PET 2001-8K, excellent condition, com- 
plete with software, £395 ono. Also Pet 
3022 and Line Printer with traction feed, 
only one month old with cable, £500 
ono. Crowthorne 5594. 





ADVERTISERS INDEX 































BMGs ONGC fo ee Ae ete oi eee a ee oe ee ee 51 
AALS BRI Rane ae a Se a et ee Ae Eee ee Oe ee 18 
BUSINESS G LEISURE so ieee koe eee. x) Gs ee as ee eo oe 18 
CAMBRIDGE LEARNING ENTERPRISES ..............-. 54 
CATER KMELBOARDS ese. Se a Gale me we eee ok Oe Soe 4 
CHROMASONICS..... eis ere Reena eat cin aan eae ere eas 18 
0) UE (Gt Oe | 5 | ee rere ce eS ean ec As a kage wr ae ee 13 
COMP COME CONES: 2.2. sons foe we Se Oh te Be ew “eee ees 82 & 83 
GORGRANGE COMMUNICATORS ...............2445 66 
HAPPY MEMORIES wins 6 oo Se oe cee YS eR eek Se es “ 
ALJ AARDING (MIOLIMIER Mic... @ ae oe wore ee ee eee es 4 
Ee ene een ii ince ee gS eet pac pate actos eo pene ex moes ae ey ey ate ae 5 
INTERRFAGE COMPONENTS «© 2 ss s See aoe Ok ee ee 34 
OVE EEE G RNa > ee S) ace Sy eras cre ee eee au a ee Ly 
CPT. Lit 2 00 ER ne a Yo, re ee 65 
PTL EBay UR OR) Sacer ce cer gees zee cores a cts remy eee es Ee, ee ese aes ad eee 30 
i ot Bal G | [liao ide rn 5 ene ie ee ee ee ee ee eS ae pe ee ee 67 
Pe ee Aig Orc eer NCVER SPECI ORS Gk ee Sh epee. i sack Tah cae eer Ga ace eS 84 
NEV THONG er ee ee a a ce oe el Oe HE oe 20 
Pes ICE Eas oe eg at sien ee eee ec) ae a ear 81 
1 = EL) 2 en et Peer RENE: ANN SE ODE tae EO sere year eee ee las 8 
POWER TRANG OMIPCrTEro: wc soa) s, Ata eee ee aoe ele, ow we 2 
SCIENGE OF CAMBRIDGE «.. «.« «6a a iow o Soe ee ee 70 & 71 
Aone EPA Nee ecu bran aioli eisucay She Se Paks eo cal EE Ee ee 19 
SOFTWARE PUBLISHING CO .. 1.01 wet tt tt tt tt 51 
a4! 1 1 Ly | Seer ete co Rep MRED Ou hey eee ee 10 
TUR Ae ce pee Pa ooh os ee ees ata eo a Ra ie ke enienceec a Gi 51 
TRANSAM COMPONENTS ......2.2.-2 222 eee eee enna 77 
WILLIAM STUART SYSTEMS «2.662% 6 62 hee we ES we ee eee 4 
WINCHESTER TEGHNOLOGY 3.0 wo eee es ee Oe se OR 51 
FREE — ADVICE/DEMO/COFFEE 

COMPUKIT UK101 KIT £228.85 

UK101 BUILT £286.35 

SUPERBOARD I! £216.20 

STYLISH CASE-UK101/S. BOARD £33.80 

TRS 80 16K LEVEL II £440.00 

5; DISC DRIVE for TRS80 £287.50 

H14LINEPRINTER KIT ~ £410.00 

BUILT £586.50 

NASCOM 2 KIT £339.25 

BUILT £420.00 

EXIDY SORCERER from £747.50 

COMPUTER BOOKS — SOFTWARE 
: N a [. Ce SAE Enquiries 
ne 61 Broad Lane, London. N15 4DJ 
Day 01-808 0377 Ev. 01-889 9736 
81 
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S100 Expansion Motherboard f 
Nascom ‘ A | 
Anadex Printer Paper 18 ‘ £25.00 | 
Floppy Disks 5)’ Hard & Soft Sectored £3.50 
Floppy Disk Library Case ! £3.50 
Eprom Boards £63.00 
8K Static Ram Boards — S100 _—«€110..00 | 
Cartridges for Grandstar £11.99 
George Risk Asci Keyboard £39.00 
Cartridges for Atar 

Full Range in Stock £13.90 
Interface PET IEEE — Centronics Paralle 
Not decoded £49.00 Der £77.00 


Interface to C 
TRS8O 


entiraonice« ’ 


a 
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Verocases for 
Keyboard Cases 


Flectric Pencil f 









© RRP £690 only £590 IBM 
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HITACHI 
PROFESSIONAL 
MONITORS 


| 
9" — £129 
12” — £189 
| 
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@ Reliability Solid state circuitry using an IC and silicon 
transistors ensures high reliability. @ 500 lines horizontal 
resolution Horizontal resolution in excess of 500 Iines «: 
achieved in picture center. @ Stable picture Even played 
back pictures of VTR can be displayed without jittering 
®@ Looping video input Video input can be looped throug? 
with built-in termination switch. @ External sync opera- | 
tion (available as option for U and C types) @ Scene 
construction Two monitors are mountable side by sis 
standard 19-inch rack 









A COMPUTER AS WELL. 
FOR ONLY 


a 


PET 32K This is the standard 32K Pet from Commodore 
Reverse video and graphics allow the WordPro Package to give 
simple clear and easy to read displays 


J 

















2040 Disk Drives Twin disk drives allow large high speed 
storage for your letters, or paragraphs. Plugs in the back of the 
PET. 


NEC Spinwriter NEC's high quality printer uses a print 
‘thimble’ that has less diameter and inertia than a daisy wheel, 





A PROFESSIONAL WORD PROCESSING SYSTEM obi IT’S 









~ TRS80 
it EXPANSION 
INTERFACE 


only £295 







Full Range of Software Available 





Mo ve! with numer key pad £389 4 VAT 
a 4k a el | machine only £251 VAT 





NEW REDUCED 
PRICES 


| 

8k £449 ell 
16K £549 = 
32K £649 


| ior 32k ~The PEDIGREE PETS 











Video 100 


12° BLACK & WHITE 
LOW COST VIDEO 
MONITOR 


RRP £79 
only £69 


@ ideal for home, persona! and business computer systems 
@ 12° diagonal vider @ Composite video input 
@ Composite video input @ Compatible with many com 
puter systems @ Solid-state circuitry for a stable & sharp 
picture @ Video bandwidth - 12MHz + 3DB ®@ Input im 
pedance -75 Ohms @ Reso! 650 lines Minimum In 
Centra 80% of CRT: 550 Lines Minimum beyond central 


) Monitor 


ution 


EXIDY 
SORCERER 


For Personal or Business Use. 








for 32K 

















NASCOM-2 MICRO- 


32K of 48K memory. BK Microsoft Basic ROM. Duai | COMPUTER 
Cassette O RS232? |/O Parallel |/O Centronic« ' 
expand sit available through optional extra S11 

i therboard. 69 Kev keyboar 190 16 ke | 

enc pac j 





@ 9100 EXPANSION 


NASCOM IMP 
PLAIN PAPER 
we PRINTER 
Fully built and 


_*— “, 
INEWs housed in a 


stylish enclosure 
Ss with all micro computers 















VAT. Interface 


The Nascom IMP (impact Matrix Printer) features are | 


| 
listed below: 


Your choice of freebies with 
| every Nascom 2 purchased from us 


@ 56 es pF e @ 80 char $+ p e. © & 

cR LF @ & nat - ASCII Se" including upper lowe either FREE POWER SUPPLY 

@ Accepts 9 ! ) @ Tractor pressur OR FREE GRAPHICS ROM 

eee oe Ser ene Ree OR FREE VERO CASE TO 
e\_sinte iD fe | TAKE NASCOM 2 


e Microprocessors 


INTERFACE 
| Keyboard — 





*arictare zt ¢ 









giving a quieter, faster, more reliable printer that can cope with 
plotting and printing (128 ASCII characters) with up to five 
copies, friction or tractor fed. The ribbon and thimble can be 
changed in seconds 

55 characters per second bidirectional printing with red 
black, bold, subscript, superscript, proportional spacing, 
tabbing, and much, much more 


varies ter 
‘ 







Documentation 

WordPro Il The heart of the system — consists of a ROM and 
diskette. The ROM is inserted into a space socket inside the 
Pet. One of the most versatile Word Processing Packages 


around All items sold separately. 





Basic 


“e RADI IKE 717\1_‘ EUROPE’S FASTEST SELLING ‘ 
| OMPUKIT UK101 ONE BOARD COMPUTER: 





SS 


* 6502 based system — best value for money on the market. 
* Powerful 8K Basic — Fastest around * Full Qwerty Keyboard * 4K 








RAM Expandable to 8K on board. * Power supply and RF Modulator on | 
board. * No Extras needed — Plug-in and go. * Kansas City Tape | 
| interface on board. * Free Sampler Tape including powerful Dissassembler | 
and Monitor with each Kit. * If you want to learn about Micros, but | 
| didn't know which machine to buy then this is the machine for you. | 
| Saar | ' — SS aaa EET | 
} S/F ONLY £199 - var HH  aScemptep & TESTED «WC 

“wt = ee aes J 


rr  _ 


sue “¥ i ¥ + v eae i a ge aia if = ————— = = ———- = | 
"2 a _— side a int £29.50 — na i} 6502 Assembler/Editor forCompukit tl4-90 i | 


ee c= ———— 
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he Compukit UK101 comes in kit form with all the parts necessary to be up and working. suncled. No extras ar. 
eeded. 4ter plugging in just press the reset keys and the whole world of computing is at your fingertins. Should you 
. york im the machine ode of the BA 2 then just oress the AA key gnd the machine w he ready 'o execute vour | 
1 
| nands and programs. Sy pressing the C key the world of Basic is open to you | 
1 J hee 7 F ™ Fy J r 1 
‘ | = fi = |% a) Lo ie alt 4 STucde i att tute 1ea Pat TILE hall ithenet ie] is a yre | 
| Soar ¢ : | 
J | un to use 
i Dr. A.A, Berk, | ‘ia : 
~~ 88S —————————————————— ee CAUSE O 6 6normous volume isers of thus kit we are able to offer a new reduced price of £199 + VA zz 
eee SE = es a i ee EE = 5°08 885 Sse eee ——————S————— — —_ ] 
| j rs a ——_—_——————————— mm nn a SS a ee ee 
! 1 
| @) = 
i cont Na 


THE NEW TRS80 SURPRISE ° 


| 
; = ) 
VIODEI di Fast and expandable! ! 
Wiodel dl operates at twice TRS-80's high sneed | 
nadditian to either 2/7 or 64 thousand characters (bytes f internal Rane Tar Memory i 
aad ‘ 1 ad Flicv I a ores acter Ane. halt we 1 ior P ae rue leeed 5 tees Die: 
ae SF ER LB SET R TERRE + fits , 1M ate cil t My l Oyies., | TLECIIT TE  LSk 
He ba HE eee Z ; Operat ri I i ar i Cpone wf V1 Sk ' i I Oo Wy le t i 
BLL EET deh FPR EE 3 | 
Siiiie ta) atteancy - ; AA 4 £ 2 : 
2 : oS Wig ‘ | m5 re ref ree) fever Dari tor <= | For : rr reset nwitiens mMmantMoa}» TpeF 4 ‘a lire hl oF 
Say acteres | E a ty | Tiki et | 1 Wt Lo Se be qt Ss. Its fw le I ti CPL LO Te oe ] ad NS Olays 24 ne iL | 
ormal characters. [he profesional 76-key keyboard (with “calculator” keypad) includes advanced functions such as | 
j Escape, Laps, Hold, Repeat, The keyboard i détachable and moveable for convenient data entry 
Li coed enna tLe i versign of TRS-80's already-famous Level |! BASIC la Mg ueeiages cara ASDOS a 
1, dutcomatically loaded in memory when you power up About 246 of RAM is used by this software 
| 
| Tr Tig & y yy 1 F a fil r r 1 rant . . . . oe = ~, 
Fach time you POWwWer Lit loge Theroughlhy fests iSelt to unsure proper operation, Your chosen program can appear 
mmediately, without any intermediate Steps OF QuUeSHoOns to answer 
| Versatility ... plug-in expandability 
Built-in input outout capabilines include two RS-2333\ annels j one Centronics parallel pe 
Future SxXDANnsIOnN 18 Provided Tor Torogugn Tour Bluwg-in Slaps Tor Teale ar 
| 64K 1-Disk Model || £225 
i | fi i v — =| | J . 
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1 DISK EXPANSION 


Room for 3 ” 
500K per Drive gives total 





of 1.5M Byte — 1 Drive plus Cabinet £799 . va; 
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ee 


THE ATARI VIDEO 
COMPUTER SYSTEM 


Atari's Video Computer System now offers more than 1300 
differant game variations and options in twenty great Game 


Program ~~ cartridges! 

Have fun while you sharpen your mental and physical coordination 
You can play rousing, challenging, sophisticated video qames, the 
games that made Atari famous, 

You ll have thrill after thrill, whether you're in the thick of a dogfight, 
screeching around a racetrack, or dodging asteroids in an alien 
galaxy. With crisp bright colour lon colour TV) and incredible, true-to 
lifé sound effects. With special circuits to protect your TV 








—- aaa 
7 ge Why do people buy more from 
sty e ‘ ; 
ES COMPSHOP than anywhere else? 



























£99 


| 
| is *« LARGER STOCKS we hardly ever run out 
* GOOD SERVICE — we give extended warranties on all our products. 
* EXCELLENT REPAIR SERVICE — Through Compucare we repair and maintain most 
makes of personal computers 
| 


LAST YEAR WE SUPPLIED TO THE PUBLIC — LARGE & SMALL 
e\ 


16,000 Television Games & 7,000 Computer Systems ‘e 


Se 





—_ 


















—— Compucare is a company that has been set up to provide servicing 
|ComPucare | and maintenance for the popular makes of micro-computers i.e. Sorcerer, 
Pet, Apple, TRS80, Nascom, Compukit. Our charges are £7 per hour 


Cartridges now available A)! at £13.90 each ~ VAT 
plus parts. 


Basic Maths, Ajrsea Battle, Black Jack, Breakout, Surround, 
Spacewar, Video Olympics, Outlaw, Basketball, Hunt & Score‘, 
Space War, Sky Diver, Air Sea Battle Codebreaker*, Miniature Golf 


Because of the extensive range of spare parts stocked you can usually expect your micro to 

be repaired within 10 days for an average charge of £14 labour. 

Emergency 24 hour repairs can be handled for a £10 surcharge where possible Extra Paddle Controllers “Keyboard Controllers 
£14.90 + VAT — £16.90 + VAT 








Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make 
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting 
BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number, 

CREDIT FACILITIES ARRANGED — send S.A.E. for application form. 

14 Station Road, New Barnet, Hertfordshire, ENS 1QW Telex: 298755 TELCOM G 
Telephone: 01-441 2922 (Sales) 01-449 6596 

| | OPEN - 10 am - 7 pm — Monday to Saturday | | COMPUTER 

| “Europ-s Largest Discount Close to New Barnet BR Station — Moorgate Line. COMPONENTS 
a a Personal Computer Store” 4% NOW in IRELAND at: 80 Marlborough St., Dublin 1. Tel: Dublin 749933 > ' 


(Part of the GCompshoop Ltd. Group) 
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IAL1L70 «A/D, D/A-- 8 Channel, 8&bit £295.00 N/A 


All boards come with manuals. 


28001 £142.50 6 8 P ] A 
ie oe: ae /1- rices°SI. ashed ! 
MC6821 . £ 4.63 Bearbao 1 77-68 GPUKIT ..... . . £35.00 
9 pea eee Bearbag 5 77-684KRAMKIT .. . . . £55.00 
wer| MC6840 £ 12.72 | Bearbag 6 77-68 MONI KIT ..... . £37.50 
MC8602P £ 2.88 Beatbag I? 7y¥-668. VDL KIT « 4.4 « -< 3 242.50 
Bn] C3450. | toes Bearbag 13 77-68 MON2KIT .... . . £47.50 
~~ z80 CPU 2. 5M £ 8.99 Bearbag 16 77-68 EPROM BOARD KIT 5 ee 
| 102.5MHz ... £ 7.99 & ae P 
| ma). Z80 CTC 2.5MHz . . . £ 7.99 | Bearbag L7 ie “68 PIO BOARD KIT Jeg me £40.00 
me) ZBOSIO. . nm AES ; Bearbag Fite 7-68 32K DYNARAM KIT. . £75.50 
=| Z80A CPU 4MHz £13.99 Erm Bearbag 18 CASSETTEINTERFACE .. . £12.50 
Z80A P10 4MHz £10.00 Bae ae: oes 
ma] Z80A CTC 4MHz £10.00 b= gmj STOPPRESS! | | 
= ANS 806 ” N) £ 8.88 -= 6809 & FLOPPY DISC CONTROLLER BOARDS 
) INS 8154N ¢ gig = ~| NOW AVAILABLE — SEND/PHONE FOR DETAILS. =. 
| ma) BO80A £ 5.50 ~ auageamcaee , - 
aoe] Geos. £ 9.90 F mm... |*KSUPERBOARDIL ....... . £188 |. "me 
wml 6545 | £12.76 [= mame] X6L0 EXTENSION BOARD... . . £188 fant. mm 
eel ocr £16.66 Samm} AFLOPPY DISCDRIVE .... . . £312 * = 
=| _ = m= | (includes DOS, 12K Basic, Case & PSU) 4 
"| MEMORIES ~—_ ae 
Sm... es LST SNASCOM I £295.0 00% 
w| £116 (16K Dynamic) £ 6.99 = 
| 9716 (INTEL ie £ = yw 2K GRAPHICS ROM £15.00. 
ae =—— = ve POWER SUPPLY £29.50 
P| a 
eee eae 
Bea) ce 
— SHARP = 
MZ SOK == 
| we ume [St FLOOR OFFICES, TIVOLI CENTRE, | 
<_— ai W = __ | COVENTRY ROAD, BIRMINGHAM. Tel: 021 707 7170 fF , 
a a [et Sa a ee ae ae pe 
* wm NEW LOW PRICES! tottniokok — i oe 
| S-100 bus (Ithaca Intersystems) “awem 6502 BASED MICRO KIT £65.00 
a Assembled wee) 8K RAMKIT . «. « 1 « & + £95.00 
4 BOARDS & Tested Bare i C moe 2 fy ae se SO 
| cea | IA1160 Front Panel . . . . «. £225.00 N/A ae MAINS ee Bs £88.00 
wm] TA1010 Z-80CPU2MHz. . . . £105.00 £21.00 | mma V-D.ULKIT 6 6 ee ee | 
“Gee| TALO10O «2-80 CPU4MHz. . . . £123.00 £21.00 |= , 
4 TA1100 Video 50/60Hz. . . . £ 99.00 £15.00 _ 
mae"| IA1050 2708/2716 EPROM. . . £ 57.00 £15.00 
ome) T\1110 8K Static RAM 250nS . . £117.00 £15.00 | 
| IA1110 8K Static RAM 450nS . . £ 99.00 £15.00 | ™ 
~-¢ [A1030 Prototype. Be £15.00 
wun") IA2010 16K Static RAM 250nS . £295.00 N/A os . ak 
wom] TA2010 16K Static RAM450nS . £275.00 N/A x ay, 
ao IA1120 Single Board Computer. . £895.00 -N/A TERMS: Official Orders (minimum £10.00) Powe 
1TALI90 4P2S 1/Ow. interrupts. . £210.00 N/A | Barclaycard & Access Welcome. Please add 15% V.A.T. | 
aa IALI90 4P2S 1/O wo. interrupts . £180.00 N/A 
| 142030 64K Dynamic RAM 250nS £615.00 N/A 
nn 
Be] 
| 
_ 


- J CALLERS AND MAIL ORDER R: 40 Bartholomew Street, Raniniae Berks. Tel: 0635 30505 
1 CALLERS ONLY: 220-222 Stockport Road, Cheadle Heath, Stockport. Tel: O61 491 2290 






a diviston of Newbear Computing Store Ltd. 


